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IMPORTANT NOTICE 


Texas Instruments (Tl) reserves the right to make changes to its products or to discontinue any semiconductor 
product or service without notice, and advises Its customers to obtain the latest version of relevant Information 
to verify, before placing orders, that the information being relied on is current. 

Tl warrants performance of Its semiconductor products and related software to the specifications applicable at 
the time of sale in accordance with Tl’s standard warranty. Testing and other quality control techniques are 
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each 
device is not necessarily performed, except those mandated by government requirements. 

Certain applications using semiconductor products may involve potential risks of death, personal injury, or 
severe property or environmental damage (“Critical Applications”). 

Tl SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED 
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER 
CRITICAL APPLICATIONS. 

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of Tl 
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning 
potential risk applications should be directed to Tl through a local SC sales office. 

In order to minimize risks associated with the customer’s applications, adequate design and operating 
safeguards should be provided by the customer to minimize inherent or procedural hazards. 

Tl assumes no liability for applications assistance, customer product design, software performance, or 
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either 
express or Implied, is granted under any patent right, copyright, mask work right, or other intellectual property 
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products 
or services might be or are used. 
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INTRODUCTION 


The 3.3-V era has arrived! The combination of continuous advancement in semiconductor wafer 
fabrication technologies and the proliferation of battery-powered computing devices has changed 
system-design methodologies of the past, and indeed our entire industry. This new era brings a new 
set of possibilities for computing and hand-held instruments: products that run faster, consume less 
power, and use fewer total system components than ever before; products that are smaller and 
lighter, yet maintain interface compatibility with existing industry standard bus architectures;, and 
products that will bring on the next era In the computer industry. 

Welcome to the 1996 Texas Instruments Low-Voltage Logic Data Book. A single family of 3.3-V 
logic products could not possibly cover the diverse needs of all of the end-equipment segments. 
Products ranging from hand-held point-of-sale terminals, notebook and laptop personal 
computers, low-power environmentally conscious desktop computers and peripherals, and 
high-performance RISC and CISC workstation platforms share the need for low-voltage 
technology, but have radically different price, performance, and feature requirements for the logic 
they employ. As a response to these diverse needs, Texas Instruments has developed four 
independent logic families: 

Advanced Low-Voltage CMOS (ALVC) 

Low-Voltage HCMOS (LV) 

Low-Voltage CMOS (LVC) 

Low-Voltage Technology (LVT) 

These products span four generations of CMOS and BiCMOS process technologies and years of 
fine-pitch packaging and innovative circuit developments to deliver a set of products for each of 
these end-equipment segments. In addition to popular octal and Wldebus'^^ bus-interface circuits, 
two of the families also include SSI and MSI logic functions to help streamline design and facilitate 
time to market. 

Voltage translators are provided to bridge the gap between the 5-V and 3.3-V environments. In 
addition to the LVT family, the LVC family also Is 5 V tolerant. This creates even more flexibility in 
the mixed-signal environments. Also new this year Is the addition of the 2.5-V specification to the 
ALVC family. Designers of high-speed backplane applications will have great interest In the GTL 
family of transceivers. 

Some of the Information in this data book is in product-preview or advance-information form. For 
more information on these products Including availability dates, pricing, and final timing 
specifications, please contact your local Texas Instruments field sales representative, authorized 
distributor, or call our Advanced System Logic hotline at (903) 868-5202. 

We are sure you will agree that Texas Instruments has developed the most complete line of 
low-voltage logic products in the industry. We hope that these products will meet your system and 
design needs. Texas Instruments has been and will continue to be the logic leader for bus-interface 
products. 


OEC, SCOPE, UBE, UBT, Widebus, and Widebus+ are trademarks of Texas Instruments Incorporated. 



PRODUCT STAGE STATEMENTS 


Product stage statements are used on Texas Instruments data sheets to indicate the development 
stage(s) of the product(s) specified In the data sheets. 

If all products specified In a data sheet are at the same development stage, the appropriate statement 
from the following list Is placed In the lower left corner of the first page of the data sheet. 

PRODUCTION DATA Information Is current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. Production processing 
does not necessarily Include testing of all parameters. 

ADVANCE INFORMATION concerns new products In the sampling or preproduction phase of 
development. Characteristic data and other specifications are subject to change without notice. 

PRODUCT PREVIEW Information concerns products in the formative or design phase of 
development. Characteristic data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products without notice. 

If not all products specified In a data sheet are at the PRODUCTION DATA stage, then the first 
statement below is placed in the lower left corner of the first page of the data sheet. Subsequent pages 
of the data sheet containing PRODUCT PREVIEW information or ADVANCE INFORMATION are then 
marked in the lower left-hand corner with the appropriate statement given below: 

UNLESS OTHERWISE NOTED this document contains PRODUCTION DATA information 
current as of publication date. Products conform to specifications per the terms of Texas 
Instruments standard warranty. Production processing does not necessarily Include testing of 
all parameters. 

ADVANCE INFORMATION concerns new products in the sampling or preproduction phase of 
development. Characteristic data and other specifications are subject to change without notice. 

PRODUCT PREVIEW information concerns products in the formative or design phase of 
development. Characteristic data and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products without notice. 
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GLOSSARY 

SYMBOLS, TERMS, AND DEFINITIONS 


INTRODUCTION 

These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC 
Council of the Electronic Industries Association (EIA) for use in the USA and by the International 
Electrotechnical Commission (IEC) for international use. 


operating conditions and characteristics (in sequence by letter symbols) 


Cj Input capacitance 

The internal capacitance at an Input of the device 
Cfo Input/output capacitance 

InpuMo-output internal capacitance; transcapacitance 

Co Output capacitance 

The Internal capacitance at an output of the device 
Cpd Power dissipation capacitance 

Used to determine the no-load dynamic power dissipation per logic function (see Individual circuit pages): 
Pd = Cpd.Vcc^ f + Icc Vcc 

fmax Maximum clock frequency 

The highest rate at which the clock input of a bistable circuit can be driven through its required sequence 
while maintaining stable transitions of logic level at the output with Input conditions established that 
should cause changes of output logic level in accordance with the specification 

icc Supply current 

The current into* the Vqc supply terminal of an integrated circuit 

Alec Supply current change 

The increase in supply current for each input that is at one of the specified TTL voltage levels rather than 
0 V or Vec 

hEX Output high leakage current 

The maximum leakage current into the collector of the pulldown output transistor when the output is high 
and the output forcing condition Vq = 5.5 V 

h(hold) hold current 

Input current that holds the Input at the previous state when the driving device goes to a high-impedance 
state 

I|H High-level input current 

The current into* an Input when a high-level voltage Is applied to that Input 

I|L. Low-ievel input current 

The current into* an input when a low-level voltage Is applied to that input 
loff Input/output power-off leakage current 

The current Into a circuit mode when the device or a portion of the device affecting that circuit node Is 
in the off state 

Iqh High-level output current 

The current into* an output with input conditions applied that, according to the product specification, will 
establish a high level at the output 


^Currentoutof^^ 


as^negativ^aluej^ 
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GLOSSARY 

SYMBOLS, TERMS, AND DEFINITIONS 


Iql Low-ievel output current 

The current into* an output with input conditions applied that, according to the product specification, will 
establish a low level at the output 

lozpu/PD Off-State (high-impedance-state) output current (of a 3-state output) 

The current flowing into* an output having 3-state capability with input conditions established that, 
according to the product specification, will establish the high-impedance state at the output 

ta Access time 

The time interval between the application of a specified Input pulse and the availability of valid signals 
at an output 

tc Ciock cycie time 

Clock cycle time is 1 /fmax 

tcjjs Disable time (of a 3-state or open-coilector output) 

The propagation time between the specified reference points on the input and output voltage waveforms 
with the output changing from either of the defined active levels (high or low) to a high-impedance (off) 
state 

NOTE: For 3-state outputs, t^is = tpHz or tpL^. Open-collector outputs will change only if they are low 
at the time of disabling, so tdis = tpLH- 

ten Enable time (of a 3-state or open-collector output) 

The propagation time between the specified reference points on the input and output voltage waveforms 
with the output changing from a high-impedance (off) state to either of the defined active levels (high or 
low) 

NOTE: In the case of memories, this is the access time from an enable input (e.g., OE). For 3-state 
outputs, ten=tpzH 0*'tpzL- Open-collector outputs will change only if they are responding to data 
that would cause the output to go low, so ten = ^phl- 

th Hold time 

The time interval during which a signal is retained at a specified ipput terminal after an active transition 
occurs at another specified input terminal 

NOTES: 1. The hold time is the actual time interval between two signal events and is determined by the 
system in which the digital circuit operates. A minimum value is specified that Is the shortest 
interval for which correct operation of the digital circuit is to be expected. 

2. The hold time may have a negative value in which case the minimum limit defines the longest 
interval (between the release of the signal and the active transition) for which correct operation 
of the digital circuit is to be expected. 

tpd Propagation delay time 

The time between the specified reference points on the input and output voltage waveforms with the 
output changing from one defined level (high or low) to the other defined level (tpd = tpHL or tpLn) 

^PHL Propagation delay time, high-to-low level output 

The time between the specified reference points on the input and output voltage waveforms with the 
output changing from the defined high level to the defined low level 

tpHz Disable time (of a 3-state output) from high level 

The time interval between the specified reference points on the input and the output voltage waveforms 
with the 3-state output changing from the defined high level to the high-impedance (off) state 


JCurr^ntouto^^tefTninaM^^iver^^uTegativ^alua^^^^^^^^^^^^^^^^^ 
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GLOSSARY 

SYMBOLS, TERMS, AND DEFINITIONS 


^PLH Propagation delay time, low-to-high level output 

The time between the specified reference points on the input and output voltage waveforms with the 
output changing from the defined low level to the defined high level 

tpLz Disable time (of a 3>state output) from low level 

The time interval between the specified reference points on the input and the output voltage waveforms 
with the 3-state output changing from the defined low level to the high-impedance (off) state 

tpzH Enable time (of a 3-state output) to high level 

The time interval between the specified reference points on the Input and output voltage waveforms with 
the 3-state output changing from the high-impedance (off) state to the defined high leve 

tpzL Enable time (of a 3-state output) to low level 

The time Interval between the specified reference points on the input and output voltage waveforms with 
the 3-state output changing from the high-impedance (off) state to the defined low level 

tsk(o) Output Skew 

The difference between any two propagation delay times when a single switching input or multiple Inputs 
switching simultaneously cause multiple outputs to switch, as observed across all switching output. This 
parameter is used to describe the fanout capability of a clock driver and is of concern when making 
decisions on clock buffering and distribution networks. 

tgu Setup time 

The time Interval between the application of a signal at a specified input terminal and a subsequent active 
transition at another specified input terminal 

NOTES: 1. The setup time is the actual time interval between two signal events and is determined by 
the system In which the digital circuit operates. A minimum value Is specified that is the shortest 
interval for which correct operation of the digital circuit is guaranteed. 

2. The setup time may have a negative value, In which case the minimum limit defines the 
longest Interval (between the active transition and the application of the other signal) for which 
correct operation of the digital circuit is guaranteed. 

tw Pulse duration (width) 

The time interval between specified reference points on the leading and trailing edges of the pulse 
waveform 

V|H High-level input voltage 

An Input voltage within the more positive (less negative) of the two ranges of values used to represent 
the binary variables 

NOTE: A minimum is specified that is the least-positive value of high-level input voltage for which 
operation of the logic element within specification limits is to be expected. 

V||_ Low-level input voltage 

An Input voltage within the less positive (more negative) of the two ranges of values used to represent 
the binary variables 

NOTE: A maximum is specified that is the most-positive value of low-level input voltage for which 
operation of the logic element within specification limits is to be expected. 

Vqh High-level output voltage 

The voltage at an output terminal with input conditions applied that, according to product specification, 
will establish a high level at the output 
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GLOSSARY 

SYMBOLS, TERMS, AND DEFINITIONS 


Vql Low-level output voltage 

The voltage at an output terminal with input conditions applied that, according to product specification, 
will establish a low level at the output 

V|T^ Positive-going input threshold level 

The voltage level at a transition-operated input that causes operation of the logic element according to 
specification as the input voltage rises from a level below the negative-going threshold voltage, V|x- 

V|j. Negative-going input threshold level 

The voltage level at a transition-operated Input that causes operation of the logic element according to 
specification as the input voltage falls from a level above the positive-going threshold voltage, V|j+ 
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EXPLANATION OF FUNCTION TABLES 


The following symbols are used in function tables on Tl data sheets: 


H 

L 

T 

X 

z 

a = o. h 

Qo 

Qo 

Qn 

_n_ 

“L_r 

Toggle 


high level (steady state) 
low level (steady state) 
transition from low to high level 
transition from high to low level 

value/level or resulting value/level is routed to indicated destination 

value/level is re-entered 

irrelevant (any input, including transitions) 

off (high-impedance) state of a 3-state output 

the level of steady-state inputs A through H respectively 

level of Q before the indicated steady-state input conditions were established 

complement of Qq or level of Q before the Indicated steady-state input 

conditions were established 

level of Q before the most recent active transition indicated by i or T 
one high-level pulse 
one low-level pulse 

each output changes to the complement of its previous level on each active 
transition indicated by i or T 


If, In the input columns, a row contains only the symbols H, L, and/or X, this means the Indicated output Is valid 
whenever the Input configuration Is achieved and regardless of the sequence in which it Is achieved. The output 
persists so long as the input configuration is maintained. 

If, In the input columns, a row contains H, L, and/or X together with T and/or i, this means the output is valid whenever 
the input configuration is achieved but the transition's) must occur following the achievement of the steady-state 
levels. If the output is shown as a level (H, L, Qq, or Qq), it persists so long as the steady-state input levels and the 
levels that terminate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposite 
direction to those shown have no effect at the output. (If the output is shown as a pulse, -Ti- or“i_r, the pulse follows 
the indicated input transition and persists for an interval dependent on the circuit.) 
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EXPLANATION OF FUNCTION TABLES 


Among the most complex function tables are those of the shift registers. These embody most of the symbols used 
in any of the function tables, plus more. Below is the function tabie of a 4-bit bidirectional universal shift register, e.g., 
typeSN74194. 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

CLEAR 

MODE 

CLOCK 

SERIAL 

PARALLEL 

Qa 

Qb 

Qc 

Qd 

S1 

SO 

LEFT 

RIGHT 

A 

B 

c 

D 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

H 

X 

X 

L 

X 

X 

X 

X 

X 

X 

o 

< 

O 

Qbo 

o 

O 

O 

Qdo 

H 

H 

H 

T 

X 

X 

a 

b 

c 

d 

a 

b 

c 

d 

H 

L 

H 

T 

X 

H 

H 

H 

H 

H 

H 

Qap 

QBn 

QCn 

H 

L 

H 

T 

X 

L 

L 

L 

L 

L 

L 

Qap 

QBn 

QCn 

H 

H 

L 

T 

H 

X 

X 

X 

X 

X 

QBp 

QCn 

QOn 

H 

H 

H 

L 

T 

L 

X 

X 

X 

X 

X 

QBn 

QCn 

QOn 

L 

H 

L 

L 

X 

X 

X 

X 

X 

X 

X 

D 

> 

o 

o 

CD 

O 

o 

o 

o 

O 

Q 

O 


The first line of the table represents a synchronous clearing of the register and says that if clear is low, all four outputs 
will be reset low regardless of the other inputs. In the following lines, clear is inactive (high) and so has no effect. 

The second line shows that so long as the clock input remains low (while clear is high), no other input has any effect 
and the outputs maintain the levels they assumed before the steady-state combination of clear high and clock low 
was established. Since on other lines of the table only the rising transition of the clock is shown to be active, the second 
line implicitly shows that no further change in the outputs will occur while the clock remains high or on the high-to-low 
transition of the clock. 

The third line of the table represents synchronous parallel loading of the register and says that If S1 and SO are both 
high then, without regard to the serial input, the data entered at A will be at output Q^, data entered at B will be at 
Qb, and so forth, following a low-to-high clock transition. 

The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right serial input 
and the shifting of previously entered data one bit; data previously at Qa is now at Qb, the previous levels of Qb and 
Qc are now at Qc and Qp, respectively, and the data previously at Qq Is no longer in the register. This entry of serial 
data and shift takes place on the low-to-high transition of the clock when S1 is low and SO Is high and the levels at 
inputs A through D have no effect. 

The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-left serial 
input and the shifting of previously entered data one bit; data previously at Qb is now at Qa, the previous levels of 
Qc and Qq are now at Qb and Qc, respectively, and the data previously at Qa is no longer in the register. This entry 
of serial data and shift takes place on the low-to-high transition of the clock when S1 Is high and SO is low and the 
levels at inputs A through D have no effect. 

The last line shows that as long as both inputs are low, no other Input has any effect and, ^s In the second line, the 
outputs maintain the levels they assumed before the steady-state combination of clear high and both mode inputs 
low was established. 

The function table functional tests do not reflect all possible combinations or sequential modes. 
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D FLIP-FLOP AND LATCH SIGNAL CONVENTIONS 


It is normal Tl practice to name the outputs and other inputs of a D-type flip-flop or latch and to draw Its logic symbol 
based on the assumption of true data (D) inputs. Outputethat produce data In phase with the data inputs are called 
Q and those producing complementary data are called <^An input that causes a Q output to go high or a Q output 
to go low is called preset (PRE). An input that causes a Q output to go high or a Q output to go low is called clear 
(CLR), Bars are used over these pin names (PRE and CLR) if they are active low. 

The devices on several data sheets are second-source designs, and the pin name conventions used by the original 
manufacturers have been retained. That makes it necessary to designate the Inputs and outputs of the inverting 
circuits D and Q. 

In some applications, it may be advantageous to redesignate the data input from D to D or vice versa. In that case, 
all the other inputs and outputs should be renamed as shown below. Also shown are corresponding changes in the 
graphical symbols. Arbitrary pin numbers are shown. 



FLIP-FLOP FLIP-FLOP 


The figures show that w he n Q an d Q exchange names, the preset and clear pins also exchange names. The polarity 
indicators (b^) on PRE and_CLR remain, as these inpjjts are still active low, but the presence or absence of the polarity 
indicator changes at D (or D), Q, and Q. Pin 5 (Q or Q) Is still in phase with the data input (D or D); their active levels 
change together. 
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THERMAL INFORMATION 


In digital system design, consideration must be given to thermal management of components. The small size of the 
small-outline package makes this even more critical. Figure 1 shows the thermal resistance of these packages for 
various rates of air flow. Figures 2, 3, 4, and 5 are derating curves for the DB package. 

The thermal resistances in Figure 1 can be used to approximate typical and maximum virtual junction temperatures 
for the LVL family. In general, the junction temperature for any device can be calculated using the following equation. 

Where: 

Tj = virtual junction temperature 

^eJA = thermal resistance, junction to free air 
Pj = total power dissipation of the device 
Ta = free-air temperature 


JUNCTION-TO-AMBIENT THERMAL RESISTANCE 


vs 



Air Velocity - Feet/Min 


Figure 1 
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- Maximum Power Dissipation - mW P^- Maximum Power Dissipation - mW 
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FUNCTIONAL INDEX 


Current Texas Instruments Advanced Logic Publications 

Listed below is the current collection of Texas Instruments logic technical documentation. The alphanumeric code 
is the literature number for each Item listed. These documents can be ordered through a Tl representative or 


authorized distributor by referencing the literature number. 

Document Literature Number 

Advanced BiCMOS Technology Data Book (1994). SCBD002B 

Advanced Bus-Interface SPICE I/O Models Data Book (1995) . SCBD004A 

Advanced CMOS Logic Data Book (1993) .. SCAD001C 

Advanced Logic and Bus-Interface Logic Data Book (1991) .. SCYD001 

ALS/AS Logic Data Book (1995) . SDAD001C 

BCT BiCMOS Bus-Interface Logic Data Book (1994). SCBD001B 

Boundary-Scan Logic, IEEE Std. 1149.1 (JTAG) 5-V and 3.3-V 

Bus-Interface and Scan-Support Products Data Book (1994). SCTD002 

CBT Bus Switches Crossbar Technology Data Book (1995). SCDD001 

CDC Clock-Distribution Circuits Data Book (1994) . SCAD004 

F Logic Data Book (1994) . SDFD001B 

High-Performance FIFO Memories Data Book (1996) . SCAD003C 

High-Performance FIFO Memories Designer’s Handbook (1996) .SCAA012A 

High-Speed CMOS Logic Data Book (1989) . SCLD001C 

Low-Voltage Logic Data Book (1996) . SCBD003B 

TTL Logic Data Book (TTL,LS,S) (1988) . SDLD001A 

Semiconductor Group Package Outlines Reference Guide. SSYU001A 

In addition to the books listed above, the following documents are available only in Europe. 

Document Literature Number 

Advanced BiCMOS Technology Data Book (1994). SCBDE08 

CBT Crossbar Technology Data Book (1995) .. SCDDE01 

CDC Data and Applications Manual (1995) . SCBTE07B 

Packaging Data Book (1995) . SCYDE04 

ASLSCOPE^^^ Products Data and Applications Manual (1994) . SCBDE09 
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GATES 



Positive-NAND Gates 


DESCRIPTION 

OUTPUT 

TYPE 

1 TECHNOLOGY 

ALS 

AS 

F 

LS 

S 

TTl 

AC 

ACT 

AHC 

AHCT 

HC 

HCT 

LV 

LYC 

8 Input 


'30 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 









13 Input ^ 


’133 

✓ 




✓ 










Dual 4 input 


’20 

✓ 

✓ 

✓ 

✓ 

✓ 






✓ 




Triple 3 Input 


’10 

✓ 

✓ 

✓ 

✓ 

✓ 


✓ 

✓ 



✓ 



✓ 

Quad 2 Input 


’00 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


’37 

✓ 



✓ 

✓ 

✓ 









oc 

’38 

✓ 


✓ 

✓ 

✓ 

✓ 










’132 




✓ 

✓ 

✓ 





✓ 







✓ 

hh 

■1 



IBI 

bh 

bb 

bh 

Bl 

Bl 

IB 

IBI 

Hex 2 Input 



✓ 

✓ 














’1804 


✓ 






Bl 







Quad 2 Input 

oc 

’03 

✓ 



✓ 




IB! 



✓ 




Dual 2 Input 


’8003 

✓ 















Positive-AND Gates 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY 

ALS 

AS 

F 

LS 

S 

m 

AC 

ACT 






LVC 

Quad 2 input 

OC 

’09 

✓ 



✓ 

✓ 











’7001 








BB 



✓ 




Dual 4 Input 


’21 

✓ 

✓ 

✓ 

✓ 







✓ 




Triple 3 Input 


’11 

✓ 

✓ 

✓ 

✓ 

✓ 


✓ 

IBI 



✓ 




Quad 2 Input 


’08 

✓ 

✓ 

✓ 

✓ 

✓ 




✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


’1008 


✓ 













Hex 2 Input 


’808 


✓ 














’1808 


✓ 














✓ Product available in technology indicated • Product available in reduced-noise advanced CMOS (11000 series) + New product planned in technology indicated 
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GATES 



Positive-OR/NOR Gates 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY 

ALS 

AS 

F 

LS 

S 

HL 

AC 

ACT 

AHC 

AHCT 

HC 

HCT 

LY 

LVC 

Quad 2 Input 


’32 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


'1032 


✓ 













Hex 2 Input 


’832 

✓ 

✓ 














’1832 


✓ 













Dual 5 Input 


’260 



✓ 


✓ 










Triple 3 Input 


’27 

✓ 

✓ 

✓ 

✓ 







✓ 




Quad 2 Input 


’02 

✓ 

✓ 

✓ 

✓ 

✓ 






✓ 

✓ 

✓ 

✓ 

oc 

’33 




✓ 












’7002 











✓ 




Hex 2 Input 


’805 

✓ 

✓ 














’1805 


✓ 














OR/NOR Gates 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY 

ALS 

AS 

F 

LS 

S 

m 

AC 

ACT 

AHC 

AHCT 

HC 

HCT 

LY 

LYC 

Quad 2-Input Exdusive-OR Gates 

With Totem-Pole Outputs 


’86 

✓ 


✓ 

✓ 




✓ 

✓ 

✓ 

✓ 



✓ 

Quad 2-Input Exdusive-NOR Gates 

OD 

’266 




✓ 







✓ 





✓ Product available in technology indicated • Product available In reduced-noise advanced CMOS (11000 series) + New product planned In technology indicated 
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INVERTING/NONINVERTING BUFFERS 



Hex Inverters/Noninverters 


DESCRiPTiON 

OUTPUT 

TYPE 

1 TECHNOLOGY 

ALS 

AS 

F 

LS 

s 

TTl 

AC 

ACT 

AHC 

AHCT 

HC 

HCT 

LV 

LVC 

Hex Inverters 


’04 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


’U04 









✓ 


✓ 


✓ 

✓ 

oc 

’05 

✓ 



✓ 

✓ 

✓ 





✓ 




’06 






✓ 










’14 




✓ 


✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


✓ 

✓ 


’1004 

✓ 

✓ 














’1005 

✓ 














Hex Noninverters 

oc 

’35 

✓ 















’1034 

✓ 

✓ 













oc 

’1035 

✓ 















BUFFERS/DRIVERS AND BUS TRANSCEIVERS 


Buffers/Drivers 


DESCRIPTION 

OUTPUT 

TYPE 

1 TECHNOLOGY 

ABT 

BCT 

LYT 

ALS 

AS 

F 

LS 

S 

m 

AC 

ACT 

AHC 

AHCT 

ALVC 

HC 

HCT 

LY 

LYC 

OTHER 

2-Bit Buffers 

3S 

’306 


✓ 


















Quad Buffers/Drivers 

3S 

’125 

✓ 

✓ 

✓ 



✓ 

✓ 





+ 

+ 


✓ 

✓ 

✓ 

✓ 


’126 

✓ 

✓ 




✓ 

✓ 





+ 

+ 


✓ 





Hex Buffers 

OC 

’07 









✓ 











Noninverting 

Hex Buffers/Drivers 

3S 

’365 







✓ 








✓ 





3S 

’367 







✓ 


✓ 






✓ 





inverting 

Hex Buffers/Drivers 

3S 

’368 







✓ 


✓ 






✓ 






✓ Product available in technology indicated • Product available in reduced-noise advanced CMOS (11000 series) + New product planned in technology indicated 
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BUFFERS/DRIVERS AND BUS TRANSCEIVERS 



Buffers/Drivers (Continued) 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY 

ABT 

BCT 

LVT 

ALS 

AS 

F 

LS 

S 

HL 

AC 

ACT 

AHC 

AHCT 

ALVC 

HC 

HCT 

LV 

LVC 

OTHER 

Noninverting 

Octal Buffers/Drivers 

3S 

’241 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


✓ 

✓ 




✓ 





’244 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 




✓ 

✓ 


✓ 

✓ 

✓ 

✓ 

-FLVCH 

’1240 




✓ 
















’1244 




✓ 
















’25244 


✓ 


















’541 

✓ 

✓ 


✓ 


✓ 

✓ 





✓ 

✓ 


✓ 

✓ 


✓ 


OC 

’757 





✓ 















’760 


✓ 


✓ 

✓ 















Inverting 

Octal Buffers/Drivers 

3S 

’240 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 




✓ 

✓ 


✓ 

✓ 

✓ 

✓ 


’540 

✓ 

✓ 


✓ 



✓ 





✓ 

✓ 


✓ 

✓ 


✓ 


OC 

’756 


✓ 



✓ 















Inverting and Noninverting 
Octal Buffers/Drivers 

3S 

’230 





✓ 















Noninverting 

10-Bit Buffers/Drivers 

3S 

’827 

✓ 

















✓ 


’29827 


✓ 


✓ 
















Inverting 

10-Bit Buffers/Drivers 

3S 

’828 


















✓ 


’29828 


✓ 


✓ 
















Noninverting 

16-Bit Buffers/Drivers 

3S 

’16241 

✓ 










✓ 



✓ 




✓ 


’16244 

✓ 


✓ 







✓ 

✓ 



✓ 




✓ 


’16541 

✓ 










✓ 







✓ 


Inverting 

16-Bit Buffers/Drivers 

3S 

’16240 

✓ 









✓ 

✓ 



✓ 




✓ 


’16540 

✓ 










✓ 







✓ 


Noninverting 

18-Bit Buffers/Drivers 

3S 

’16825 

✓ 










✓ 



✓ 






’16835 



✓ 











✓ 






Noninverting 

20-Bit Buffers/Drivers 

3S 

’16827 

✓ 










✓ 



✓ 







✓ Product available in technology indicated • Product available in reduced-noise advanced CMOS (11000 series) + New product planned in technology indicated 
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Universal Bus Transceivers (UBT™)/Universal Bus Exchangers (UBE™) 


DESCRIPTION 

OUTPUT 

TYPE 

1 TECHNOLOGY 

ABT 

BCT 

LYT 

LV 

LYC 

ALYC 

OTHER 

Noninverting 9-Bit 4-Port UBE™ 

3S 

•16409 






✓ 


Noninverting 17-Bft UBT™ With Buffered Clock Outputs and Output Edge Control (OEC^**) 

OD 

•16616 







✓GTL 

Noninverting IS^itUBT™ 

3S 

•16500 

✓ 


✓ 



✓ 


•16501 

✓ 


✓ 



✓ 


•16600 

✓ 





✓ 


•16601 

✓ 





✓ 


Noninverting 18-Bit UBT™ With Output Edge Control (OEC™) 

OD 








✓GTL 

Noninverting 18-BltUBT™ 

OD 

1^^111 







+GTL 

Noninverting 36-Bit UBT™ 

3S 


✓ 




■■■ 

■■■ 


Noninverting 16-Bit Tri-Port UBE™ 

3S 


✓ 







Noninverting 18-Blt Tri-Port UBE™ 

3S 


✓ 







18-Bit UBT™ With Series Resistors on B Port 

3S 

11^31 

✓ 







•162501 

✓ 

bhh 







✓ 





✓ 


Noninverting 18-Bit UBT™ With Parity Generators /Checkers 

3S 







✓ 


SCOPE™ 18-Blt UBT™ 



✓ 


✓ 





SCOPE™ 20-Bit UBT™ 

K9i 

11911 

✓ 


✓ 






✓ Product available in technology indicated • Product available in reduced-noise advanced CMOS (11000 series) + New product planned in technology indicated 
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BUFFERS/DRIVERS AND BUS TRANSCEIVERS 


Bus Transceivers 


Texas 

Instruments 
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DESCRIPTION 

OUTPUT 

TYPE 

i TECHNOLOGY 

ABT 

BCT 

LVT 

ALS 

AS 

F 

LS 

S 

TTL 

AC 

ACT 

AHC 

AHCT 

ALVC 

HC 

HCT 

LV 

LYC 

OTHER 

inverting 

Quad Transceivers 

oc 

758 




✓ 
















Noninverting 

Quad Transceivers 

3S 

■243 




✓ 


✓ 

✓ 













Noninverting 

Octal Transceivers 

3S 

•245 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 



✓* 

✓* 

✓ 

✓ 


✓ 

✓ 

✓ 

✓ 

-HLVCH 

T245 




✓ 
















'25245 

✓ 

✓ 


















'645 




✓ 

✓ 


✓ 








✓ 

✓ 




'1645 




✓ 
















OC 

'621 




✓ 
















'641 




✓ 

✓ 


✓ 













OC/3S 

■639 




✓ 

✓ 















inverting 

Octal Transceivers 

3S 

■620 

✓ 



✓ 
















■623 

✓ 

✓ 


✓ 


✓ 

✓ 








✓ 

✓ 




■640 

✓ 

✓ 


✓ 

✓ 


✓ 








✓ 





■1640 




✓ 
















OC 

■642 




✓ 



✓ 













OC/3S 

■638 




✓ 

✓ 















Noninverting 

9-Bit Transceivers 

3S 

■863 

✓ 

















✓ 


■29863 


✓ 


✓ 
















Noninverting 

10-Bit Transceivers 

3S 

■861 

✓ 

















✓ 


Noninverting 

16-Bit Transceivers 

3S 

■16245 

✓ 


✓ 







✓ 

✓ 



✓ 




✓ 

✓ABTE 

■16623 

✓ 










✓ 









Noninverting 

16-Bit Transceivers, 
3.3-V-to-5-V Level Shifter 

3S 

■164245 














✓ 






Inverting 

16-Bit Transceivers 

3S 

■16640 

✓ 









✓ 

✓ 









■16620 










✓ 

✓ 









Noninverting 

1&-Bit Transceivers 

3S 

■16863 

✓ 










✓ 



✓ 







✓ Product available in technology indicated • Product available in reduced-noise advanced CMOS (11000 series) + New product planned in technology indicated 
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DESCRIPTION 

OUTPUT 

TYPE 


ABT 

BCT 

Inverting 

18-Bit Transceivers 

3S 

’16864 



Noninverting 

20-Bit Transceivers 

3S 

’16861 



Noninverting 

Octal Registered 
Transceivers 

3S 

’543 

✓ 

✓ 

’646 

✓ 

✓ 

’652 

✓ 

✓ 

’2952 

✓ 


OC/3S 

’653 



’654 



Inverting 

Octal Registered 
Transceivers 

3S 

’648 



’651 

✓ 


’2953 


✓ 

Noninverting 

16-Bit Registered 
Transceivers 

3S 

’16470 

✓ 


'16543 

✓ 


’16646 

✓ 


’16652 

✓ 


'16952 

✓ 


Inverting 

16-Bit Registered 
Transceivers 

3S 

’16544 



’16648 



’16651 



Noninverting 

18-Bit Registered 
Transceivers 

3S 

’16474 



’16500 

✓ 


’16501 

✓ 


’16600 

✓ 


’16601 

✓ 


Noninverting 

36-Bit Transceivers 

3S 

’32245 

✓ 


Noninverting 36-Bit 
Registered Transceivers 

3S 

’32501 

✓ 


’32543 

✓ 



✓ Product available in technology indicated • Product available 
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BUFFERS/DRIVERS AND BUS TRANSCEIVERS 



Bus Transceivers (Continued) 


DESCRIPTION 

OUTPUT 

TYPE 

1 TECHNOLOGY 

ABT 

BCT 

LVT 

ALS 

AS 

F 

LS 

S 

TTL 

AC 

ACT 

AHC 

AHCT 

ALYC 

HC 

HCT 

LV 

LVC 

OTHER 

8-/9-Bit 

Bus Transceivers 

With Parity Checkers/ 
Generators 

3S 

’657 

✓ 



















’833 

✓ 



















’853 

✓ 



















3S/OC 

’29833 




✓ 
















’29834 


✓ 


















’29854 


✓ 


















Dual 8-/9-Bit 

Bus Transceivers 

With Parity Checkers/ 
Generators 

3S 

’16833 

✓ 










✓ 









’16657 

✓ 










✓ 









’16853 

✓ 



















Noninverting 16-Bit 
Tri-Port Registered 

Bus Exchangers 

3S 

’32316 

✓ 



















Noninverting 18-Bit 
Tri-Port Registered 

Bus Exchangers 

3S 

'1 

’32318 

✓ 



















7-Bit TTL7BTL 
Transceivers 

oc 

’2041 



















✓FB 

8-Bit TTL/BTL 
Transceivers 

oc 

’2040 



















✓FB 

8-Blt TTL/BTL 

Registered Transceivers 

oc 

’2033 



















✓FB 

9-Bit TTL/BTL 

Competition 

Transceivers 

oc 

’2032 



















-l-FB 

9-Bit TTL/BTL Address/ 
Data Transceivers 

oc 

’2031 



















✓FB 

17-Bit HL/BTL 

Universal Storage 
Transceivers 

oc 

’1651 



















✓FB 

18-Bit TTL/BTL 

Universal Storage 
Transceivers 

oc 

’1650 



















✓FB 


✓ Product available in technology indicated • Product available in reduced-noise advanced CMOS (11000 series) + New product planned in technology indicated 
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MOS Memory Drivers/Transceivers 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY 

ABT 

BCT 

LVT 

ALS 

AS 

F 

AC 

ACT 

ALYC 

LY 

LYC 

OTHER 

Octal Buffers/Drivers With Series Resistors on Output 

3S 

'2240 

✓ 

✓ 


✓ 









'2241 

✓ 












’2244 

✓ 

✓ 




✓ 







’2541 




✓ 









Octal Transceivers With Series Resistors on B Port 

3S 

’2245 

✓ 

✓ 




✓ 







10-Bit Buffers/Drivers With Series Resistors 

3S 

’2827 


✓ 











’2828 


✓ 











10-Bit Rip-Flops With Dual Outputs and Series Resistors 

3S 

’162820 









✓ 




11-Bit Buffers/Drivers With Series Resistors 

3S 

’5400 

✓ 












’5401 

✓ 












12-Blt Buffei^rivers With Series Resistors 

3S 

’5402 

✓ 












’5403 

✓ 












16-Bit Buffers/Drivers With Series Resistors 

3S 

'162244 

✓ 


✓ 






✓ 


✓ 


16-Blt Transceivers With Series Resistors 

3S 

’162245 

✓ 


✓ 






✓ 



✓LVTH 

16-Bit D-Type Latches With Series Resistors 

3S 

’162373 



✓ 










16-Bit D-Type Flip-Flops With Series Resistors 

3S 

’162374 



✓ 










4-to-1 Multiplexed/Demuitiplexed Registered Transceivers Wfth Series Resistors 

3S 

’162460 

✓ 












18-Bit UBT™ With Series Resistors on B Port 

3S 

’162500 

✓ 












’162501 

✓ 












’162601 

✓ 








✓ 




18-Bit Bus-Interface Rip-Rops With Series Resistors 

3S 

’162823 

✓ 












18-Bit Buffers/Drivers With Series Resistors 

3S 

’162825 

✓ 












20-Bit Buffers/Drivers With Series Resistors 

3S 

’162827 

✓ 












12-to-24 Multiplexed D-Type Latches With Series Resistors on B Port 

3S 

’162260 

✓ 













✓ Product available in technology indicated • Product available in reduced-noise advanced CMOS {11000 series) + New product planned in technology indicated 
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TESTABILITY BUS-INTERFACE CIRCUITS 



IEEE 1149.1 (JTAG) Boundaty-Scan Logic 


DESCRIPTION 

NO. OF 
BITS 

OUTPUT 

TYPE 

TECHNOLOGY 

ABT 

BCT 

LVT 

F 

LS 

S 

TTl 

AC 

ACT 

OTHER 

Buffers/Drivers 

8 

3S 

’8240 

+ 

✓ 









'8244 


✓ 









Transceivers 

8 

3S 

’8245 

✓ 

✓ 









18 

3S 

’18245 

✓ 


✓ 








Transparent Latches 

8 

3S 

’8373 

+ 

✓ 









Flip-Flops 

8 

3S 

’8374 

-F 

✓ 









Registered Transceivers 

8 

3S 

’8543 

✓ 










’8646 

✓ 










’8652 

✓ 










’8952 

✓ 










18 

3S 

’18502 

✓ 


✓ 








’18646 

✓ 


✓ 








'18652 

✓ 


✓ 








20 

3S 

’18504 

✓ 


✓ 








Test Bus Controllers 


3S 

’8990 









✓ 



FLIP-FLOPS AND LATCHES 


Flip-Flops 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY 

ABT 

BCT 

LVT 

ALS 

AS 

F 

LS 

s 

m 

AC 

ACT 

AHC 

AHCT 

ALVC 

HC 

HCT 

LV 

LVC 

OTHER 

DualJ-K 

Edge Triggered 


’109 




✓ 

✓ 

✓ 

✓ 








✓ 






’112 




✓ 


✓ 

✓ 

✓ 







✓ 



+ 

-l-CDC 


’113 

' 



✓ 
















Dual D-Type 


’74 




✓ 

✓ 

✓ 

✓ 

✓ 

✓ 



✓ 

✓ 


✓ 

✓ 

✓ 

✓ 


Dual 4 Bit D-Type 
Edge Triggered 

3S 

’874 




✓ 

✓ 















’876 




✓ 

✓ 















Quad D-Type 


’175 




✓ 

✓ 

✓ 

V 

✓ 

✓ 






✓ 





Hex D-Type 


’174 




✓ 

✓ 

✓ 

✓ 

✓ 







✓ 


✓ 




’378 






✓ 















✓ Product available in technology indicated • Product available in reduced-noise advanced CMOS (11000 series) -t- New product planned in technology indicated 
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Flip-Flops (Continued) 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY 

ABT 

BCT 

LVT 

ALS 

AS 

F 

LS 

S 

TTL 

AC 

023 


RJISS 

Q23 

ns 


B 



Octal D-Type 

True Data 

3S 

’374 

✓ 

✓ 


✓ 

✓ 

✓ 

✓ 

✓ 






■H 

D 

B 

✓ 

✓ 


’574 

✓ 


✓ 

✓ 

✓ 

✓ 




✓ 

✓ 

✓ 

✓ 


a 

B 

✓ 

✓ 


Octal D-Type 

True Data 

With Clear 


’273 

✓ 


✓ 

✓ 



✓ 








✓ 

✓ 

✓ 



3S 

’575 




✓ 

✓ 















’874 




✓ 

✓ 















Octal D-Type 

True Data 

With Clock Enable 


’377 

✓ 





✓ 

✓ 




■ 

■ 

■ 

■ 

✓ 

fl 

■ 

■ 

■ 

Octal D-Type 

Inverting 

3S 

’534 

✓ 



✓ 






✓ 

✓ 



■1 

B 





’564 




✓ 






✓ 

✓ 


■i 

■i 

B 

B 




’576 




✓ 

✓ 









■■ 

B 

B 




Octal Dual Ranked 
True Data 

3S 

’4374 





✓ 






■ 





■ 

■ 



Octal Inverting 

With Clear 

3S 

’577 




✓ 







■ 









Octal Inverting 

With Preset 

3S 

’876 




✓ 

✓ 















Octal True Data 

3S 

’825 





✓ 















9 Bit True Data 

3S 

’823 

✓ 




✓ 













✓ 


’29823 


✓ 













B 





10 Bit Noninverting 

3S 

’16820 














✓ 

m 





10 Bit True Data 

3S 

’821 

✓ 




✓ 










B 



+ 


’29821 


✓ 


✓ 
















16 Bit Noninverting 

3S 

’16374 

✓ 


✓ 







✓ 

✓ 



✓ 




✓ 


18 Bit Noninverting 

3S 

’16823 

✓ 









✓ 

✓ 



✓ 






20 Bit Noninverting 

3S 

’16721 














✓ 






’16821 

✓ 










✓ 



✓ 






20 Bit Noninverting 
With GTL I/O Levels 

OD 

’16921 





















✓ Product available in technology indicated • Product available in reduced-noise advanced CMOS (11000 series) + New product planned in technology indicated 
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FLIP-FLOPS AND LATCHES 



Latches 


DESCRIPTION 

NO. 

OF 

BITS 

OUTPUT 

TYPE 

TECHNOLOGY 

ABT 

BCT 

LVT 

ALS 

AS 

F 

LS 

S 

HL 

AC 

ACT 

AHC 

AHCT 

ALVC 

HC 

HCT 

LV 

LVC 

OTHER 

D-Type Edge 
Triggered Inverting 
and Noninverting 

8 

3S 





✓ 
















D-Type Transparent 
Readback Latch, 

True 

8 

3S 

*990 




✓ 
















9 

3S 

*992 




✓ 
















10 

3S 

•994 




✓ 
















D-Type Transparent 
With Clear. 

True Outputs 

8 

3S 

’666 




✓ 
















D-Type Transparent 
With Clear, 

Inverting Outputs 

8 

3S 

’667 




✓ 
















D-Type 

Transparent True 

8 

3S 

’373 

✓ 

✓ 


✓ 

✓ 

✓ 

✓ 

✓ 




+ 

+ 


✓ 

✓ 

✓ 

✓ 


’573 

✓ 


✓ 

✓ 

✓ 

✓ 




✓ 

✓ 

✓ 

✓ 


✓ 

✓ 

✓ 

✓ 



3S 

’16373 

✓ 


✓ 







✓ 

✓ 



✓ 




✓ 


D-Type Dual 4 Bit 
Transparent True 

8 

3S 

’873 




✓ 

✓ 















D-Type 

Transparent 

Inverting 

8 

3S 

’533 

✓ 



✓ 

✓ 





✓ 

✓ 









’563 




✓ 






✓ 

✓ 




✓ 





’580 




✓ 
















Addressable 

8 

2S 

’259 




✓ 



✓ 








✓ 





D-Type True Inputs 

8 

3S 

’845 




✓ 
















9 

3S 

’843 

✓ 



✓ 














+ 


’29843 


✓ 


















10 

3S 

’841 

✓ 



✓ 














✓ 


’29841 


✓ 


✓ 
















18 

3S 

’16843 

+ 













✓ 






20 

3S 

’16841 

✓ 










✓ 



✓ 






D-Type 

Inverting Inputs 

10 

3S 

’842 




✓ 

















✓ Product available in technology indicated • Product available in reduced-noise advanced CMOS (11000 series) + New product planned in technology indicated 
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REGISTERS 



Shift Registers 


DESCRIPTION 

NO. OF 
BITS 

OUTPUT 

TYPE 

TECHNOLOGY 

ABT 

BCT 

LVT 

ALS 

AS 

F 

LS 

S 

TTL 

AHC 

AHCT 

HC 

HCT 

LY 

Parallel In, Parallel Out, Bidirectional 

4 


'194 





✓ 


✓ 

✓ 







8 


*299 




✓ 


✓ 

✓ 

✓ 








'323 




✓ 



✓ 








Parallel In, Parallel Out 

4 


'195 







✓ 

✓ 







Serial In, Parallel Out 

8 


'164 




✓ 



✓ 





✓ 


✓ 

Parallel In, Serial Out 

8 


'165 




✓ 



✓ 





✓ 




'166 




✓ 



✓ 





✓ 



Serial In, Parallel Out With Output Latches 

8 

3S 

'594 







✓ 





✓ 



'595 







✓ 





✓ 



Noninverting 

8 

3S 

'299 




✓ 


✓ 

✓ 

✓ 







9 

3S 

'29823 


✓ 














Register Files 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY 

ABT 

BCT 

LVT 

ALS 

AS 

F 

LS 

S 

TTL 

AC 

ACT 

Dual 16 Word x 4 Bits 

3S 

'870 




✓ 









✓ Product available in technology indicated • Product available in reduced-noise advanced CMOS (11000 series) + New product planned in technology indicated 
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COUNTERS 



Synchronous Counters - Positive Edge Triggered 



Asynchronous Counters (Ripple Clock) - Negative Edge Triggered 



PARALLEL 


TECHNOLOGY 


LOAD 


ABT 

BCT 

LVT 

ALS 

AS 

F 

LS 

S 

m 

AHC 

AHCT 

HC 

HCT 

Dual 4 Bit Binary 

None 

'393 







✓ 





✓ 


12 Bit Binary 

Async 

'4040 












✓ 


^ A Off 


’4020 












✓ 


14 Dll Dinary 

Async 

’4060 












✓ 



8-Bit Binary Counters With Registers 



PARALLEL 


TECHNOLOGY 


LOAD 


ABT 

BCT 

LVT 

ALS 

AS 

F LS S 

TTL 

AHC AHCT 

HC 

HCT 

Parallel Register Outputs 

3S 

’590 






✓ 



✓ 


Parallel Register Inputs 

3S 

’593 






✓ 






✓ Product available in technology indicated • Product available in reduced-noise advanced CMOS (11000 series) + New product planned in technology indicated 
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DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS 



Encoders/Data Selectors/Multiplexers 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY 

ABT 

BCT 

LVT 

ALS 

AS 

F 

LS 

S 

TJl 

AC 

ACT 

AHC 

AHCT 

ALVC 

HC 

HCT 

LV 

LYC 

Quad2-to-1 


’157 




✓ 

✓ 

✓ 

✓ 

✓ 

✓ 



+ 

+ 


✓ 

✓ 


✓ 


’158 




✓ 

✓ 

✓ 

✓ 

✓ 




+ 

+ 


✓ 





’298 





✓ 


✓ 












3S 

’257 




✓ 

✓ 

✓ 

✓ 

✓ 



• 

+ 

+ 


✓ 

✓ 


✓ 

’258 




✓ 

✓ 

✓ 

✓ 





+ 

+ 






Hex2-to-1 Universal Multiplexers 

3S 

’857 




✓ 















Dual 4-to-1 


’153 




✓ 

✓ 

✓ 

✓ 

✓ 







✓ 




3S 

’253 




a 

✓ 

✓ 

D 








B 




’353 





D 










B 




4-to-1 Registered Transceivers 

3S 

’16460 

✓ 


















CascadableOctals 


’148 







✓ 


✓ 






✓ 




8-to-1 


’151 




a 

D 

✓ 

✓ 

✓ 







✓ 




3S 

’251 




✓ 


✓ 

✓ 

✓ 







✓ 




16-to-l 


’250 





D 














12-to-24 Multiplexed D-Type Latches 


’16260 

✓ 













✓ 





12-to-24 Registered Bus Exchangers 
















B 



















B 






Decoders/ Demultiplexers 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY 

ALS 

AS 

F 

LS 

S 

TTL 

AC 

ACT 

AHC 

AHCT 

ALVC 

HC 

HCT 

LV 

LVC 

OTHER 

Dual 2-ta4 


’131 


✓ 
















’139 

✓ 



✓ 

✓ 


• 

• 

+ 

+ 


✓ 

✓ 




oc 

’156 

✓ 



✓ 


✓ 











Dual 2-to-4 for Battery Backed-Up Memories 


’2414 

















3-to-8 


’138 

✓ 

✓ 

✓ 

✓ 

✓ 


• 


+ 

+ 


✓ 

✓ 

✓ 

✓ 


3-to-8 With Address Registers 


’137 

✓ 

✓ 


✓ 











+ 


4-to-10 BCD-to-Decimal 


’42 




✓ 








✓ 






✓ Product available in technology indicated 


Product available in reduced-noise advanced CMOS (11000 series) + New product planned in technology indicated 
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COMPARATORS AND PARITY GENERATORS/CHECKERS 



Comparators 


DESCRIPTION 

TYPE 

1 TECHNOLOGY 

INPUT 

P=Q 

P=Q 

P>Q 

P>Q 

P<Q 

OUTPUT 

ENABLE 

ALS 

AS 

F 

LS 

AC 

ACT 

HC 

HCT 

8 Bit With 

2(M. 

Pullup 

No 

Yes 

No 

No 

No 

2S 

Yes 

’520 

✓ 




• 




No 

Yes 

No 

Yes 

No 

2S 

No 

’682 




✓ 



✓ 


8 Bit 
Standard 

No 

Yes 

No 

No 

No 

2S 

Yes 

’521 

✓ 


✓ 






No 

Yes 

No 

Yes 

No 

2S 

No 

’684 




✓ 



✓ 


No 

Yes 

No 

No 

No 

2S 

Yes 

’688 

✓ 



✓ 



✓ 


8 Bit 

Latched P 

No 

No 

Yes 

No 

Yes 

2S 

Yes 

’885 


✓ 








Parity Generators/Checkers 


DESCRIPTION 

NO. OF 

TYPE 

TECHNOLOGY 

BITS 

ALS 

AS 

F 

LS 

S 

TTL 

AC 

ACT 

HC 

HCT 

Odd/Even 

9 

’280 

✓ 

✓ 

✓ 

✓ 

✓ 






’286 


✓ 






• 




✓ Product available in technology indicated • Product available in reduced-noise advanced CMOS (11000 series) + New product planned in technology indicated 
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BUS SWITCHES AND 5-V/3-V VOLTAGE TRANSLATORS 



Bus Switches 


DESCRIPTION 

TYPE 

1 TECHNOLOGY 

CBT 

CBTS 

CBTD 

OTHER 

Quad Bus Switches 

’3125 

✓ 




Dual 4-Bit Bus Switches With ’244 Pinout 

’3244 

✓ 




8-Bit Bus Switches With ’245 Pinout 

’3245 

✓ 




Quad 2-to-1-Bit FET Multiplexers/Demultiplexers 

’3257 

✓ 




Dual Bus Switches 

’3306 

✓ 

✓ 

✓ 


8-Bit Bus Switches 

’3345 

✓ 




10-Bit Bus-Exchange Switches 

’3383 

✓ 




Dual 5-Bit Bus Switches 

’3384 

✓ 

✓ 

✓ 


10 Bit With Precharged Outputs lor Live Insertion 

’6800 

✓ 




18-Bit Bus-Exchange Switches 

’16209 

✓ 




24-Bit Bus-Exchange Switches 

’16211 

✓ 




’16212 

✓ 




’16213 

✓ 




12-Bit 3-to-1 Bus Select 

'16214 

✓ 




Synchronous 16-Bit4o-32-Bit FET Multiplexers 

’16232 

✓ 




16-Bit-to-32-Bit FET Multiplexers/Demultiplexers 

’16233 

✓ 





ARITHMETIC CIRCUITS 


Parallel Binary Adders 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY 

ALS 

AS 

F 

LS 

S 

HL 

HC 

HCT 

AC 

ACT 

LV 

LVC 

4 Bit 


’283 



✓ 

✓ 

✓ 









Arithmetic Logic Units 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY 

ALS 

AS 

F 

LS 

S 

TTL 

HC 

HCT 

AC 

ACT 

LV 

LVC 

4-Bit Arithmetic Logic Units: Function Generator 


’181 


✓ 












✓ Product available in technology indicated • Product available in reduced-noise advanced CMOS (11000 series) + New product planned in technology indicated 
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FIFO MEMORIES 



First-In, First-Out (FIFO) Memories 


DESCRIPTION 

OUTPUT 

TYPE 

1 TECHNOLOGY 

SIZE 

TYPEt 

ABT 

BCT 

LVT 

ALS 

AS 

F 

LS 

s 

HL 

AC 

ACT 

ALYC 

16 Words X 4 Bits 

U 

3S 

’232 




✓ 









16 Words X 5 Bits 

U 

3S 

’225 








✓ 





’233 




✓ 









32 Words x 9 Bits 

B 

3S 

’2238 




✓ 









64 Words X 4 Bits 

U 

3S 

’234 




✓ 










0911 




✓ 









64 Words X 5 Bits 

U 

3S 

j^fH 




✓ 









64 Words X 8 Bits 

U 

3S 





✓ 









64 Words X 9 Bits 

U 

3S 

1 ’2233 




✓ 









64 Words X18 Bits 

U.C 

3S 



mm 


mHi 

mH 

mmi 

mH 

mH 

mH 

mH 

✓ 

✓ 

U 

3S 

’7814 











✓ 

✓ 

64 Words X 36 Bits 

B,C 

3S 


✓ 

H[||H 

mu 

mmi 

mmi 

mmi 

mm 

imH 

umi 

mH 

Hmi 

hh 

■3614 

✓ 












U,C 

3S 

’3611 

✓ 












’3613 

✓ 












Dual 64 X1 

C 

3S 

’2226 











✓ 


’2227 











✓ 


Dual 256x1 

C 

3S 

’2228 











✓ 


’2229 











✓ 


256 Words X 9 Bits 

U 

3S 

7200L 











✓ 


256 Words X 18 Bits 

U,C 

3S 

’7805 











✓ 


u 

3S 

’7806 











✓ 

✓ 

256 x 36 x 2 Bits 

B,C 

3S 

’3622 











✓ 


512 Words X 9 Bits 

U 

3S 

’7201UV 











✓ 



✓ Product available in technology indicated • Product available in reduced-noise advanced CMOS (11000 series) + New product planned in technology indicated 
tu = Unkfirectional 
B = Bidirectional 
C = Clocked 
S = Synchronized 
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FirsMn, First-Out (FIFO) Memories (Continued) 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY 

SIZE 

TYPEt 

ABT 

BCT 

LVT 

ALS 

AS 

F 

LS 

S 

HL 

AC 

ACT 


512 Words X18 Bits 

U.C 

3S 

7803 




- 







✓ 

✓ 

U 

3S 

7804 











✓ 

✓ 

B.C 

3S 

7819 

✓ 












B 

3S 

7820 

✓ 












512 Words X 32 Bits 

B,C 

3S 

■3638 











✓ 


512 Words X 36 Bits 

U,C 

3S 

■3631 











✓ 


B,C 

3S 

■3632 











✓ 


1K Words X 9 Bits 

B 

3S 

■2235 











✓ 


■2236 











✓ 


U 

3S 

’7202LA 











✓ 


IKWordsxISBits 

U,C 

3S 

■7811 











✓ 


■7881 











✓ 


U 

3S 

■7802 











✓ 


1K Words X 36 Bits 

U.C 

3S 

■3641 











✓ 


1Kx36x2Bits 

B,C 

3S 

■3642 











+ 


2K Words X 9 Bits 

U,C 

3S 

■7807 











✓ 


U 

3S 

’7203L 











✓ 


■7808 











✓ 


2K Words X18 Bits 

U,C 

3S 

■7882 











✓ 


2K Words X 36 Bits 

U.C 

3S 

■3651 











+ 


4K Words X 9 Bits 

u 

3S 

’7204L 











✓ 


4KWordsx 18Blts 

u.c 

3S 

■7884 











✓ 



✓ Product available in technology Indicated • Product available in reduced-noise advanced CMOS (11000 series) + New product planned in technology indicated 

tu = Unidirectional 
B = Bidirectional 
C = Clocked 
S = Synchronized 
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CLOCK-DISTRIBUTION CIRCUITS 



3.3-V Clock-Distribution Circuits (CDC) 


DESCRIPTION 

I/O LEVELS 

TYPE 

TECHNOLOGY 

AS 

AC 

ACT 

ABT 

3.3-V Hex Inverting Clock Drivers/Buffers 

CMOS/CMOS 

’203 


✓ 



1-to-9 Differential LVPECL Buffers 

LVPECL/LVPECL 

’111 




-1- 

1-to-9 Differential LVPECL Buffers With Output Enable 

LVPECL/LVPECL 

’112 




+ 

1-to-10 Buffers With Output Enable 

JJUUl 

’351 




✓ 

’2351 




✓ 

1-to-6 PLL Clxk Drivers 

ni/TTL 

’536 




+ 

’2536 




+ 


TTUUL 

’586 




✓ 

1-to-12 PLL Clock Drivers 

’2586 




✓ 

LVPECUTTL 

’582 




+ 


’2582 




+ 

Phase-Lxked-Loop 1 -to-16 Clock Drivers 

SSTL/HL 

’587 




+ 

’2587 




+ 



’9841 




✓ 

P5 Motherboard Clock Synthesizers/Drivers 

HLm'L 

’9842 




✓ 



’9843 




✓ 

P6 Mothwboard Clock Synthesizers/Drivers 

ni/TTL 

’916 




+ 

PC Motherboard Clxk Generators With Dual 1-to-4 Buffers 

TTLnTL 

’913 




+ 


✓ Product available in technology indicated • Product available in reduced-noise advanced CMOS (11000 series) + New product planned in technology indicated 
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5-V Clock-Distribution Circuits (CDC) 


DESCRIPTION 

I/O LEVELS 

TYPE 

TECHNOLOGY 

AS 

AC 

ACT 

ABT 

Hex Inverters 

CMOS/CMOS 

•204 


✓ 



*204-7 


✓ 



1-to-6 Exclusive ORs 

TTl/TTL 

'328 




✓ 

niycMOS 

'329 




✓ 

1-to-6 Exclusive ORs With Output Enable 

TTiyTTL 

•391 




✓ 

nucMos 

'392 




✓ 

Dual 1-to4 Buffers (2 inputs, 8 outputs) 

niycMOs 

IQ^II 



✓ 





✓ 


CMOS/CMOS 

*209 


✓ 



*209-7 


✓ 



1-to-8 Divide-by-2 Flip-Flops (6 Inverting, 2 noninverting) 

ni/TTL 


✓ 




1-to-8 Divide-by-2 Rip-Flops (8 noninverting) 

TTiyiTL 


✓ 




1-to-8 Divide-by-2 Rip-Flops (4 inverting, 4 noninverting) 

TTIJTTL 


BKSHli 


■IBB 


l-to-8 Fanouts (4 noninverting buffers, 4 dlvide4)y-2 flip-flops) 

niycMOs 

*337 




✓ 

TTUni 

*339 




✓ 

1-tch8NANDs 

mmi 





✓ 

1-to-8 ANDs 

ni/TTL 

EQIi 




✓ 

3-Way Fanout Buffers (dual 1-to-3 noninverting buffers, 1-to-4 dlvlde-by-2 flip-flops) 

niyTTL 

*330 




✓ 


✓ Product available in technology indicated • Product available in reduced-noise advanced CMOS (11000 series) + New product planned in technology indicated 
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SN74ALB16244 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

_SCBS647 - AUGUST 1995 


I • State-of-the-Art Advanced BiCMOS dgg or dl package 

I Technology (ABT) Design for 3.3-V view) 

I Operation 

I • Members of the Texas Instruments 

Widebus^** Family 

• Fastest Buffer/Driver: 2 ns Maximum Input 
to Output Time Delay 

• Schottky Diodes on All Inputs to Eliminate 
Overshoot and Undershoot 

• Industry Standard ’16244 Pinout 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mii 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

The SN74ALB16244 16-bit buffer and line driver 
is designed for high-speed, low-voltage (3.3-V) 

Vcc operation. This device is intended to replace 
the conventional driver in any speed-critical path. 

The propagation delay from input to output is 2 ns 
maximum. The small propagation delay is 
achieved using a unity gain amplifier on the Input 
and feedback resistors from input to output, 
which allows the output to track the input with a small offset voltage (Voff). The device can be used as four 4-bit 
buffers, two 8-bit buffers, or one 16-bit buffer. This device provides true outputs and symmetrical active-low 
output-enable (OE) inputs. 

The SN74ALB16244 is characterized for operation from ■-40®C to 85®C. 

applications 

The SN74ALB16244 is particularly suitable for driving the system bus, which requires external drivers due to 
high capacitive loading caused by address multiplexing. The 25-mA drive capability and 2-ns delay is ideal for 
this application. 

The SN74ALB16244 Is ideal In cache memory (SRAM) or main memory (DRAM and EDO DRAM) interface; 
it can also be used in high-speed graphics and multimedia applications. 

FUNCTION TABLE 


(each buffer) 


1 INPUTS 1 

OUTPUT 

oi 

A 

Y 

L 

H 

H 

L 

L 

L 

H 

X 

Z 


10E[ 1 
1Y1 [ 2 
1Y2[ 3 
GND[ 4 
1Y3[ 5 
1Y4[ 6 

Vcc f 7 

2Y1 [ 8 
2Y2[ 9 
GND[ 10 
2Y3 [ 11 
2Y4 [ 12 
3Y1 [ 13 
3Y2 [ 14 
GND [ 15 
3Y3 [ 16 
3Y4 [ 17 
Vcc [ 18 
4Y1 [ 19 
4Y2 [ 20 
GND [ 21 
4Y3 [ 22 
4Y4 [ 23 
40E[ 24 


48 ] 20E 
47 ] 1A1 
46 ] 1A2 
45 iGND 
44 ] 1A3 
43 ] 1A4 
42 ]Vcc 
41 ]2A1 
40 ]2A2 
39 ] GND 
38 ]2A3 
37 i2A4 
36 i3A1 
35 ] 3A2 
34 ]GND 
33 ] 3A3 
32 ] 3A4 
31 ]Vcc 
30 ]4A1 
29 ] 4A2 
28 ] GND 
27 ]4A3 
26 ]4A4 
25 ]30E 


Widebus is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of deveiopment Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN74ALB16244 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

_SCBS647-AUGUST 1995 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 4.6 V 

Input voltage range, V|: Except I/O ports (see Note 1) . -0.5 V to 4.6 V 

I/O ports (see Notes 1 and 2) . -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vqc + 0-5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .. • • ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ± 50 mA 

Continuous current through each Vcc or GND . ± 100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): DGG package. 1 W 

DL package.1.4 W 

Storage temperature range, Tgtg . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The input and output positive-voltage ratings may be exceeded up to 4.6 V If the input and output clamp-current ratings are observed. 

3. The maximum package power dissipation is calculated using a junction temperature of 150“C and a board trace length of 750 mils. 
For more information, referto the Package Therma/Cons/deraf/ons application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

3 3.6 

V 

ViH^ High-level input voltage 

2.2 

V 

V|L^ Low-level input voltage 

0.6 

V 

Iqh High-level output current 

-25 

mA 

Iql Low-level output current 

25 

mA 

At/Av Input transition rise or fall rate Outputs enabled 

5 

ns/V 

Ta Operating free-air temperature 

-40 85 

“C 


t The outputs are warranted to be TTL compatible. 
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SN74ALB16244 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCBS647 - AUGUST 1995_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS | 

MIN TYPt MAX 

UNIT 

V|K 

< 

E 

00 

T 

II 

>" 

CO 

ii 

O 

O 

> 

-1.2 

V 

VOH^ 

> 

CO 

O 

O 

> 

Iqh-o 

V| -0.2 

V 

lOH = “ 25 mA 

2 

VOL* 

< 

o 

o 

il 

CO 

< 

lOL = 0 mA 

V| -•■0.2 

V 

lOL = 25 mA 

V| +0.2 

li 

Vcc = 3.6 V 

V(*Vcc or GND 

Control inputs 

±10 

pA 

O 

o 

> 

H 

> 

Data pins 

1 

mA 

v, = o 

-1.5 

'OZH 

Vcc = 3.6 V, Vo = 3 V 

20 

pA 

'OZL 

Vcc = 3.6 V, Vo = 0.5 V 

-20 

pA 

icc 

(per buffer) 

Vcc = 3.6V, iO = 0, 

V| = VccorGND 

Outputs high 

5 9 

mA 

Outputs low 

5 9 

Icc 

Entire device in the high-impedance state 

0.8 

mA 

Alcc§ 

Vcc = 3 V to 3.6 V, One input at Vcc '"O-® V, 

Other inputs at Vcc or GND 

750 

pA 

Cj 

V| = 3VorO 

4 

pF 

Cq 

Vo = 3VorO 

10 

pF 


t All typical values are at Vcc - 3.3 V, Ta - 25‘’G. 

t Limits are vaiid oniy if the buffer is in the linear region, in the nonlinear region, the output transistors are damped at the output voltage margins. 
§ This is the increase in supply current for each Input that is at the specified TTL voitage levei rather than Vcc GND. 


switching characteristics over recommended operating free-air temperature range, C|, = 50 pF 
(unless otherwise noted) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 2.7 V 

Vcc = 3.3 V 
±0.3V 

UNIT 


MIN MAX 

MIN TYPt MAX 


tpd 

A 

Y 


2 

ns 

^en 

OE 

Y 


6 

ns 

^dis 

OE 

Y 


6 


t Ali typicai vaiues are at Vcc - 3.3 V, Ta = 25‘’C. 
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SN74ALB16244 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

_SCBS647-AUGUST 1995 


PARAMETER MEASUREMENT INFORMATION 



Timing 

Input 


Data 

Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input ^ 1.5 V 
*PLH —^-►{ 




*PHL 


Output 



TEST 

S1 

Ipd 

Open 

tPLZ/tpZL 

6V 

tPHZ/tPZH 

GND 


Input 




VOLTAGE WAVEFORMS 
PULSE DURATION 


3V 

ov 


Output 

Control 

(low-level 

enabling) 


Output 
Waveform 1 
S1 atev 
(see Note B) 

Output 
Waveform 2 
S1 at GND 
(see Note B) 



3V 

OV 

3 V 
VoL 

VOH 

OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR :< 10 MHz, Zq = 50 tr ^ 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are the same as t^jg. 

tpzL and tpzH are the same as ten- 

tpLH and tpHL are the same as tpc|. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74ALVCH16240 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

_SCES045-JULY 1995 


• Member of the Texas Instruments 
Wldebus^^ Family 

• EP/C^m (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• ESD Protection Exceeds 2000 V Per 
MiL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Modei (C = 200 pF, 

R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Bus Hold on Data Inputs Eliminates the 
Need for External Puliup/Pulldown 
Resistors 

• Package Options Include Plastic 300-mil 
Shrink Smail-Outline (DL) and Thin Shrink 
Smail-Outline (DGG) Packages 

description 

This 16-bit buffer/driver is designed for 2.3-V to 
3.6-V Vqc operation. 

The SN74ALVCH16240 is designed specifically 
to improve both the performance and density of 
3-state memory address drivers, clock drivers, 
and bus-oriented receivers and transmitters. 

The device can be used as four 4-bit buffers, two 
8-bit buffers, or one 16-bit buffer. It provides 
inverting outpi^ and symmetrical active-low 
output-enable (OE) inputs. 

The SN74ALVCH16240 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqc through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74ALVCH16240 Is characterized for operation from -40®C to 85°C. 


FUNCTION TABLE 
(each 4-bit buffer) 


I INPUTS I 

OUTPUT 

OE 

A 

Y 

L 

H 

L 

L 

L 

H 

H 

X 

Z 


DGG OR DL PACKAGE 
crop VIEW) 



EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information la current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN74ALVCH16240 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

_SCES045-JULY 1995 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . ”0*5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 4.6 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vqc + 0-5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . 

Continuous current through each Vcc o*' . ±100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): DGG package . 0.85 W 

DL package .. 1.2 W 

Storage temperature range, Tgtg . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal ConsiderationsaggWcaWon note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vqc Supply voltage 

2.3 3.6 

V 

V|H High-level input voltage 

Vqc- 2.3 V to 2.7 V 

1.7 

V 

Vqc- 2.7 V to 3.6 V 

2 

V|i_ Low-level input voltage 

Vqc- 2.3 V to 2.7 V 

0.7 

V 

Vqc- 2.7 V to 3.6 V 

0.8 

V| Input voltage 

O 

o 

V 

Vq Output voltage 

o 

< 

O 

O 

V 

Iqh High-level output current 

Vqc-2.3 V 

-12 

mA 

Vqc-2.7 V 

-12 

> 

CO 

II 

O 

O 

> 

-24 

Iql Low-level output current 

Vqc-2.3 V 

12 

mA 

Vqc-2.7 V 

12 

> 

CO 

H 

O 

o 

> 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

“C 


NOTE 4: Unused control Inputs must be held high or low to prevent them from floating. 
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SN74ALVCH16240 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCES045-JULY 1995_ 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

lOH =-100|^ 

MIN to MAX 

Vqq-0.2 

V 

IOH=-6mA, V|h = 1.7V 

2.3 V 

2 

lOH =-12 mA 

V|h = 1.7V 

2.3 V 

1.7 

> 

CVJ 

II 

X 

> 

2.7 V 

2.2 

> 

CM 

II 

X 

> 

3V 

2.4 

iOH = “24 mA, V|h = 2 V 

3V 

2 

VOL 

Iql = 100 pA 

MIN to MAX 

0.2 

V 

IOL = 6mA, V|l = 0.7V 

2.3 V 

0.4 

IOL= 12 mA 

V|l = 0.7V 

2.3 V 

0.7 

V|l = 0.8V 

2.7 V 

0.4 

IOL = 24mA, V|l = 0.8V 

3V 

0.55 

l| 

V| = Vcc orGND 

3.6 V 

±5 

mA 

l|{hold) 

V| = 0.7V 

2.3 V 

45 

mA 

V| = 1.7V 

-45 

Vi = 0.8 V 

3V 

75 

V| = 2 V 

-75 

Vi = 0to 3.6V 

3.6 V 

±500 

*OZ 

Vq-Vqq orGND 

3.6 V 

±10 

mA 

icc 

V| = VcQ orGND, IO = 0 

3.6 V 

40 

mA 

Alee 

One input at Vec - 0.6 V, Other inputs at Vqq or GND 

3 V to 3.6 V 

750 

pA 

■ 

eontrol inputs 

V| = Vec or GND 

3.3 V 

3 

pF 

Data inputs 

6 

Co 

Outputs 

Vo = Vqq or GND 

3.3 V 

7 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t Typical values are measured at Vqc = 3-3 V, Ta = 25'’C. 


switching characteristics over recommended operating free-air temperature range, C[_ = 50 pF 
(unless otherwise noted) (see Figures 1 and 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 2.5V 
±0.2V 

Vcc = 

2.7 V 


MIN 

MAX 

MIN 

MAX 

tpd 

, A 

Y 

1 

5.9 

5.3 

len 

OE 

Y 

1 

6.9 

6.1 

Idis 


Y 

1.5. 

5.6 

4.8 



operating characteristics, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

Cpd Power dissipation capacitance 

Outputs enabled 

CL = 50pF, f=10MHz 

Outputs disabled 


Vcc = 3.3V 
±0.3V 

UNIT 

TYP 


19 

pF 

5 
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SN74ALVCH16240 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

_SCES045 - JULY 1995 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.5 V± 0.2 V 


4.6 V 

O 



Timing 

Input 


Data 

Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


^ 1.2V 


tPLH 



tPHL 


2.3 V 
OV 


Output 



TEST 

S1 

*pd 

Open 

tPLZ/tPZL 

4.6 V 

tPHZ/tPZH 

GND 



Input 1.2 V 


XE 


2.3 V 

OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 

Control 

(low-level 

enabling) 




‘PZL-W 


Output 
Waveform 1 
SI at 4.6 V 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


tpZH- 


^1.2V ■j^ OI_ + 0.3V 

«PHz-*i k- 

W- I 




2.3 V 

OV 

2.3 V 
VOL 

VOH 

OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


C|_ includes probe and jig capacitance. 

Waveform 1 is for an output with iriternal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tp < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpnz are the same as tdjs- 

tpzL and tpzn are the same as ten- 

tpLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74ALVCH16240 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCES045-JULY 1995__ 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V ± 0.3 V 





Timing 

input 



2.7 Y 
OV 


TEST 

SI 

Ipd 

Open 

tPLZ/tPZL 

6V 

tPHZ/tPZH 

GND 



VOLTAGE WAVEFORMS 
PULSE DURATiON 



VOLTAGE WAVEFORMS 
PROPAGATiON DELAY TiMES 


VOLTAGE WAVEFORMS 
ENABLE AND DiSABLE TiMES 


NOTES: 


A. C[_ includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output Is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq - 50 O, tr 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 

E. tp |_2 and tpHZ are the same as tdis- 

F. tpzL and tpzH are the same as ten- 
G- tpLH andtpHLarethesameastpd. 


Figure 2. Load Circuit and Voitage Waveforms 
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Member of the Texas Instruments 
Wldebus^^ Family 

(Enhanced-Performance Implanted 
CMOS) Submicron Process 
ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Modei (C = 200 pF, 

R = 0) 


• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• Bus Hoid on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 


• Package Options Inciude Piastic 300-mil 
Shrink Small-Outiine (DL) and Thin Shrink 
Small-Outiine (DGG) Packages 


description 

This 16-bit buffer/driver is designed for 2.3-V to 
3.6-V Vqq operation. 

The SN74ALVCH16244 is designed specifically 
to improve both the performance and density of 
3-state memory address drivers, clock drivers, 
and bus-oriented receivers and transmitters. 

The device can be used as four 4-bit buffers, two 
8-bit buffers, or one 16-bit buffer. It provides true 
outputs __and symmetrical active-low output- 
enable (OE) inputs. 


SN74ALVCH16244 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

_SCES014-JULY1995 


DGG OR DL PACKAGE 
(TOP VIEW) 


10E 

[ 

7^ 

48 ] 

1Y1 

[ 

2 

47] 

1Y2 

[ 

3 

46 ] 

GND 

[ 

4 

45 ] 

1Y3 

[ 

6 

44 ] 

1Y4 

[ 

6 

43] 

Vcc 

[ 

7 

42] 

2Y1 

[ 

8 

41 ] 

2Y2 

[ 

9 

40 ] 

GND 

[ 

10 

39 ] 

2Y3 

[ 

11 

38 ] 

2Y4 

[ 

12 

37 ] 

3Y1 

[ 

13 

36 ] 

3Y2 

[ 

14 

35 ] 

GND 

[ 

15 

34] 

3Y3 

[ 

16 

33 ] 

3Y4 

[ 

17 

32 ] 

Vcc 

[ 

18 

31 ] 

4Y1 

[ 

19 

30 ] 

4Y2 

[ 

20 

29 ] 

GND 

[ 

21 

28 ] 

4Y3 

[ 

22 

27] 

4Y4 

[ 

23 

26 ] 

4^ 

[ 

24 

25] 


20E 

1A1 

1A2 

GND 

1A3 

1A4 

Vcc 

2A1 

2A2 

GND 

2A3 

2A4 

3A1 

3A2 

GND 

3A3 

3A4 

Vcc 

4A1 

4A2 

GND 

4A3 

4M 

3 ^ 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74ALVCH16244 is available in Tl’s shrink small-outllne (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 

The SN74ALVCH16244 is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 
(each 4-bit buffer) 


1 INPUTS 1 

OUTPUT 

Y 


A 

L 

H 

H 

L 

L 

L 

H 

X 

Z 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is curront as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN74ALVCH16244 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

_ SCES014-JULY1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . “O-S V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 4.6 V 

Output voltage range, Vq (see Notes 1 and 2) .. -0.5 V to Vcc + V 

Input clamp current, I|k (Vi < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . mA 

Continuous output current, Iq (Vq = 0 to Vcc) ... ±50 mA 

Continuous current through each Vcc GND ........................ .... ±100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): DGG package ............... 0.85 W 

DL package . 1.2 W 

Storage temperature range, Tgtg .................................................. -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
For more information, refer to the Package r/ierma/Cons/deraf/ons application note \r\\he ^ 994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN 

MAX 

UNIT 

Vcc 

Supply voltage 


2.3 

3.6 

V 

V|H 

High-level input voltage 

Vcc = 2.3 V to 2.7 V 

1.7 

\/ 

Vcc = 2.7 V to 3.6 V 

2 


V|L 

Low-level input voltage 

Vcc = 2.3 V to 2.7 V 

0.7 

\/ 

Vcc = 2.7 V to 3.6 V 

0.8 


V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 



Vcc = 2.3 V 

-12 


lOH 

High-level output current 

Vcc = 2.7 V 

-12 

mA 



> 

CO 

II 

O 

O 

> 

-24 




Vcc = 2.3 V 

12 


•OL 

Low-level output current 

Vcc = 2.7 V 

12 

mA 



> 

CO 

II 

O 

O 

> 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

"C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN74ALVCH16244 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCES014-JULY1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcct 

MIN TYPt MAX 

UNIT 

VOH 

IOH=-100mA 

MIN to MAX 

Vcc-0.2 

V 

IOH=-6mA, V|h = 1.7V 

2.3 V 

2 

Iqh =-12 mA 

1V|H = 1.7V I 

2.3 V 

1.7 

> 

CM 

II 

X 

> 

2.7 V 

2.2 

> 

CM 

n 

X 

> 

3V 

2.4 

Iqh = “24 mA, V|h = 2V 

3V 

2 

VOL 

IOL=100|4A 

MIN to MAX 

0.2 

V 

IOL = 6mA, V|l = 0.7V 

2.3 V 

0.4 

Iql = 12 mA 

V|L = 0.7V 

2.3 V 

0.7 

V|l = 0.8V 

2.7 V 

0.4 

Iql = 24 mA, V|l = 0.8V 

3V 

0.55 

l| 

Vi = Vcc orGND 

3.6 V 

±5 

mA 

l|(hold) 

V| = 0.7 V 

2.3 V 

45 

B 

> 

h-; 

II 

-45 

I V| = 0.8 V I 

3V 

75 

> 

CM 

II 

-75 

V| = 0 to 3.6 V 

3.6 V 

±500 

loz 

Vq = Vqc Of GND 

3.6 V 

±10 

mA 

ICC 

V| = Vqc orGND, IO = 0 

3.6 V 

40 

pA 

^Icc 

One input at Vqq - 0.6 V, Other inputs at Vqq or GND 

3 V to 3.6 V 

750 

pA 

Ci 

Control inputs 

V| = Vcc orGND 

3.3 V 

3 

pF 

Data inputs 

6 

Co 

Outputs 

Vo = Vqc or GND 

3.3 V 

7 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions, 
t Typical values are measured at Vqc = 3.3 V, T/^ = 25°C. 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figures 1 and 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vqc = 2.5 V 
±0.2V 

Vqc = 2.7 V 

Vqc = 3.3 V 
±0.3V 

UNIT 


MIN 

MAX 

MIN MAX 

MIN 

MAX 


tpd 

A 

Y 

1 

5 

4 

1 

3.6 

ns 

len 

OE 

Y 

1 

6.8 

6 

1 

5 

ns 

Idis 

OE 

Y 

1 

6 

5.2 

1 

5 

ns 


operating characteristics, = 25°C 



PARAMETER 


TEST CONDITIONS 

Vqc = 2.5 V 
±0.2V 

Vqc = 3.3 V 
±0.3V 

UNIT 





TYP 

TYP 


C^pd 

Power dissipation capacitance 

Outputs enabled 

CL = 50pF, f = 10MHz 

16 

19 

pF 

Outputs disabled 

4 

5 
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SN74ALVCH16244 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCES014-JULY1995 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.5 V± 0.2 V 


5000 

-vw- 


5000 


4.6 V 


O Open 
9 QND 


TEST 

S1 

fpd 

Open 

tPLZ/tPZL 

4.6 V 

tPHZ/tpZH 

GND 


LOAD CIRCUIT 


Timing 

Input 


Data 

Input 




^su 


►k—r- 

th 




2.3 V 
OV 

2.3 V 
OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
tPLH 

Output 


^ 1.2 V 


^1.2 V 


2.3 V 
• OV 


W-Pj—tpHL 


1.2V 


^-VoH 

1.2 V 

•VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


Input 




VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 

Control 

(low-level 

enabling) 


Output 
Waveform 1 
SI at 4.6 V 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


V 1.2 V 

i\-Z,- 

‘”■--1 r.PLz-^ w- 

■ 1_' 


' ^1.2V j ■j|^ O,_t0.3V 


<PZH M- 


tpHz->i k- 




VOH-0.3V 


2.3 V 

OV 

2.3 V 

OV 

2.3 V 
VOL 

VOH 

OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, t^ < 2.5 ns, tf ^ 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 

E. tpLZ and tpHZ are the same as tdig. 

F. tpzL and tpzH are the same as ten- 
G- tPLH and tpHL are the same as tpd- 

Figure 1. Load Circuit and Voitage Waveforms 
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SN74ALVCH16244 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V ± 0.3 V 



Timing 

Input 



2.7 V 
OV 


TEST 

SI 

'pd 

Open 

tPLZ/tpZL 

6V 

tPHZ/tpZH 

GND 


k-tw-H 

I I 



VOLTAGE WAVEFORMS 
PULSE DURATION 


2.7 V 


OV 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 60 Q, tr < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpHZ are the same as \^\q. 

tpzL and tpzH are the same as ten- 

tpLH and tpHL are the same as tp^. 


Figure 2. Load Circuit and Voltage Waveforms 
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SN74ALVCH16245 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCES015-JULY1995 


• Member of the Texas Instruments 
Wldebus^^ Family 

• EPIC^** (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic 300-mii 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 16-bit (dual-octal) noninverting bus 
transceiver is designed for 2.3-V to 3.6-V Vcc 
operation. 

The SN74ALVCH16245 is designed for 
asynchronous communication between data 
buses. The control-function implementation 
minimizes external timing requirements. 

This device can be used as two 8-blt transceivers 
or one 16-bit transceiver. It allows data 
transmission from the A bus to the B bus or from the B bus to the A bus, depending on the logic level at the 
direction-control (DIR) input. The output-enable (OE) input can be used to disable the device so that the buses 
are effectively isolated. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74ALVCH16245 is available in Tl’s shrink small-outline (DL) and thin shrink smali-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 

The SN74ALVCH16245 is characterized for operation from -40®C to 85®C. 



EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN74ALVCH16245 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCES015~JULY1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . "“0-5 V to 4.6 V 

Input voltage range, V|: Except I/O ports (see Note 1) . -0.5 V to 4.6 V 

I/O ports (see Notes 1 and 2) . -0.5 V to Vcc + 0-^ V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . mA 

Continuous output current, Iq (Vq = 0 to Vcc) ...... ±60 mA 

Continuous current through each Vcc ........ ±100 mA 

Maximum power dissipation at = 66®C (in still air) (see Note 3): DGG package .. —.. 0.85 W 

DL package . 1.2 W 

Storage temperature range, Tstg . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150'*C and a board trace length of 750 mils. 
For more information, refertothe Package Therma/Cons/deraf/ons application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

2.3 3.6 

V 

V|H High-level input voltage 

Vcc-2.3 V to 2.7 V 

1.7 

V 

Vcc-2.7 V to 3.6 V 

2 

V|L Low-level input voltage 

Vcc-2.3 V to 2.7 V 

0.7 

V 

Vcc-2.7 V to 3.6 V 

0.8 

V| Input voltage 

O 

o 

V 

Vq Output voltage 

O 

o 

V 

•oh High-level output current 

Vcc-2.3 V 

-12 

mA 

Vcc-2.7 V 

-12 

VCC-3V 

-24 

Iql Low-level output current 

Vcc-2.3 V 

12 

mA 

Vcc-2.7 V 

12 

> 

CO 

II 

O 

O 

> 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

1 

.fc. 

o 

*0 


NOTE 4: Unused control Inputs must be held high or low to prevent them from floating. 
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SN74ALVCH16245 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES015-JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

Iqh =-100pA 

MiN to MAX 

VcC-0-2 

V 

|Qj_j=-6mA, V|h = 1.7V 

2.3 V 

2 

Iqh =”12mA 

|V|h = 1.7V I 

2.3 V 

1.7 

> 

CM 

II 

X 

> 

2.7 V 

2.2 

> 

CM 

II 

X 

> 

3V 

2.4 

I Iqh = "24 mA, V|h = 2V | 

3V 

2 

VoL 

1 

o 

o 

II 

_J 

p 

MiN to MAX 

0.2 

V 

|lOL = 6mA, V|l = 0.7V | 

2.3 V 

0.4 

IOL= 12 mA 

V|l = 0.7V 

2.3 V 

0.7 

V|l = 0.8V 

2.7 V 

0.4 

lOL = 24 mA, V|l = 0.8 V 

3V 

0.55 

l| 

V| = VccorGND 

3.6 V 

±5 

pA 

l|(hold) 

V|» 0.7 V 

2.3 V 

45 

pA 

V| = 1.7V 

-45 

V| = 0.8 V 

3V 

75 

> 

CNJ 

II 

> 

-75 

V| = 0 to 3.6 V 

3.6 V 

±500 

ioz§ 

Vq = Vqq or GND 

3.6 V 

±10 

pA 

Ice 

V| = Vcc or GND, Iq = 0 

3.6 V 

40 

HA 

Alec 

One input at Vcc " 0-6 V, Other inputs at Vcc or GND 

3Vto 3.6 V 

750 

pA 

sin 

Control inputs 

V|=Vcc or GND 

3.3 V 

4 

pF 


A or B ports 

Vo = Vcc or GND 

3.3 V 

8 

pF 


t For conditions shown as MiN or MAX, use the appropriate values under recommended operating conditions, 
t Typical values are measured at Vcc = 3-3 V, Ta = 25°C. 

§ For I/O ports, the parameter Iqz includes the input leakage current. 


switching characteristics over recommended operating free-air temperature range, C|. = 50 pF 
(unless otherwise noted) (see Figures 1 and 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 2.5 V 
±0.2V 

Vcc = 2.7 V 

Vcc = 3.3 V 

±0.3V 

UNIT 


MIN 

MAX 

MIN MAX 

MIN 

MAX 


Ipd 

A or B 

B or A 

1 

5 

4 

1 

3.6 

ns 

len 

OE 

Bor A 

1 

6.8 

6 

1 

5 

ns 

tdis 

OE 

Bor A 

1 

6 

5.2 

1 

5 

ns 


operating characteristics, Ta = 25°C 



PARAMETER 


TEST CONDITIONS 

Vcc = 2.5 V 
±0.2V 

Vcc = 3.3 V 
±0.3V 

UNIT 





TYP 

TYP 


Gpd 

Power dissipation capacitance 

Outputs enabied 

CL = 50pF, f=10MHz 

22 

29 

pF 

Outputs disabled 

4 

5 
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SN74ALVCH16245 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCES015-JULY1995 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.5 V± 0.2 V 


4.6 V 



TEST 

SI 

'pd 

Open 

tPLZ/tpZL 

4.6 V 

tpHZ/tpZH 

GND 


Timing 

input 




2.3 V 
OV 


input 


3 ^^ 


tsu 


M--T-►! 

th 1 


VOLTAGE WAVEFORMS 
PULSE DURATiON 


2.3 V 

OV 



VOLTAGE WAVEFORMS 
PROPAGATiON DELAY TiMES 


VOLTAGE WAVEFORMS 
ENABLE AND DiSABLE TiMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


C|_ includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output Is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf ^ 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are the same as t^js. 

tpzL 2 ind tpzH are the same as ten- 

tpLH and tpHL are the same as tp^. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74ALVCH16245 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES015-JULY1995__ 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V ± 0.3 V 


6V 



Timing 

Input 


Data 

Input 




tsu 


►h —;—^ 

^ th , 




2.7 V 
OV 

2.7 V 
OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
*PLH 

Output 


^ 1.5 V 


-2.7 V 

,5 V 

I'——; -OV 




I 


I 


W M tpHL 




s:\ -voH 

1.5 V 

•VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


TEST 

SI 

Ipd 

Open 

tPLZ/tPZL 

6V 

tPHZ/tpZH 

GND 


tw 


input 


3(ZZ)(E 


VOLTAGE WAVEFORMS 
PULSE DURATION 




Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SlatGND 
(see Note B) 


2.7 V 


OV 


2.7 V 


Output 
Control 
(low-level 

enabling) | . f |-— o V 

«PZL-W [*-, I ^ 

‘PLZ-+I W- 

_I 


<PZH- 


■Y-- 3V 

\ 1.5 V I VOL + 0.3V 

\-^-VoL 

tPHZ-P| K 

I4- I 


VOH-0.3V 


VOH 


OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 O, tf ^ 2.5 ns, tf < 2.5 ns. 
The outputs are measured one at a time with one transition per measurement. 
tpLz and tpHZ are the same as tdis. 

'PZL ^i^cl tpzH are the same as ten- 
tpLH and tpHL are the same as tp^. 


Figure 2 . Load Circuit and Voltage Waveforms 
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SN74ALVC164245 
16-BIT 3.3-V TO 5-V LEVEL SHIFTING TRANSCEIVER 

WITH 3-STATE OUTPUTS 

SCAS416A-MARCH 1994-REVISED DECEMBER 1995 


I • Member of the Texas Instruments 
I Widebus^'* Family 

I • EP/C^M (Enhanced-Performance Implanted 
CMOS) Submicron Process 
I • Latch-Up Performance Exceeds 250 mA Per 
JEDEC Standard JESD-17 
• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 16-bit (dual-octal) noninverting bus 
transceiver contains two separate supply rails; 
B port has VccB» which is set at 5 V, and A port has 
VccA» which is set to operate at 3.3 V. This allows 
for translation from a 3.3-V to a 5-V environment 
and vice-versa. 

The SN74ALVC164245 is designed for 
asynchronous communication between data 
buses. 

The SN74ALVC164245 is available In Tl’s shrink 
small-outline (DL) and thin shrink smali-outline 
(DGG) packages, which provide twice the i/0 pin 
count and functionaiity of standard smail-outline 
packages in the same printed-circuit-board area. 

To ensure the high-impedance state during power 
up or power down, OE shouid be tied to Vcc 
through a puilup resistor; the minimum value of 
the resistor is determined by the current-sinking 
capability of the driver. 

The SN74ALVC164245 is characterized for 
operation from -40°C to 85°C. 


DGG OR DL PACKAGE 
crop VIEW) 



FUNCTION TABLE 
(each 8-bit section) 


I INPUTS 

r^DCDATmKI 


DIR 


L 

L 

B data to A bus 

L 

H 

A data to B bus 

H 

X 

Isolation 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information la current aa of publication date. 
Producta conform to apecificatlona per the terma of Texaa Inatrumenta 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74ALVC164245 

16-BIT 3.3-V TO 5-V LEVEL SHIFTING TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS416A-MARCH1994-REVISEDDECEMBER1995^^^^^^^^^^^^^^^^^^^^^^^^^^ 

logic symbolt logic diagram (positive logic) 
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SN74ALVC164245 
16-BIT 3.3-V TO 5-V LEVEL SHIFTING TRANSCEIVER 

WITH 3-STATE OUTPUTS 

_SCAS416A-MARCH 1994-REVISED DECEMBER 1995 


absolute maximum ratings over operating free-air temperature range for Vqob at 5 V (unless 
otherwise noted)t 


Supply voltage range, Vqqb . -0.5 V to 6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 6 V 

Output voltage range, Vq (see Note 1) .-0.5 V to VccB + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vccb) . ”50 

Output clamp current, Iqk (Vq < 0 or Vq > Vqcb) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vccb) . ±50 mA 

Continuous current through each Vccb or GND ... ±100 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DGG package . 0.85 W 

DL package . 1.2 W 

Storage temperature range, Tgtg —...... -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. This value is limited to 6 V maximum. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more Information, refer to the Package Therma/Cons/oferaf/ons application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 

absolute maximum ratings over operating free-air temperature range for Vqca 3.3 V (unless 
otherwise noted)t 


Supply voltage range, VccA . -0.5 V to 4.6 V 

Input voltage range, VI: Except I/O ports (see Note 3) ... -0.5 V to 4.6 V 

I/O ports (see Note 3) .-0.5 V to VccA + 0*5 V 

Output voltage range, Vq (see Note 3) .-0.5 V to Vcca + 0-5 V 

Input clamp current, I|k (V| < 0) ... -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcca) . ±50 niA 

Continuous output current, Iq (Vq = 0 to Vcca) .. ±50 mA 

Continuous current through each Vcca or GND ... ± 100 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 2): DGG package . 0.85 W 

DL package .. 1.2 W 

Storage temperature range, Tgtg . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 

For more Information, refertothe Package T/ierma/Cons/deraf/ons application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 

3. This value is limited to 4.6 V maximum. 
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SN74ALVC164245 

16-BIT 3.3-V TO 5-V LEVEL SHIFTING TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS416A- MARCH 1994- REVISED DECEMBER 1995_ 


recommended operating conditions for VccB at 5 V (see Note 4) 


_I 

MIN 

MAX 

UNIT 

VcCB 

Supply voltage 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

Via 

Input voltage 

0 

VcCB 

V 

VOB 

Output voltage 

0 

VcCB 

V 

lOH 

High-level output current 

-24 

mA 

lOL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

"C 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


recommended operating conditions for \fcCA ^ 4) 



MIN MAX 

UNIT 

VCCA Supply voltage 


V 

V|H High-level input voltage 

VCCA = 2.7 V to 3.6 V 

2 

V 

V|L Low-level input voltage 

VcCA = 2.7 V to 3.6 V 

0.8 

V 

V|B Input voltage 

0 VcCA 

V 

Vqa Output voltage 

0 VcCA 

V 

Iqh High-level output current 

VcCA = 2.7V 

-12 

mA 

VcCA = 3 V 

-24 

Iql Low-level output current 

VcCA = 2.7V 

12 

mA 

VcCA “ 3 V 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

—1 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 
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SN74ALVC164245 
16-BIT 3.3-V TO 5-V LEVEL SHIFTING TRANSCEIVER 

WITH 3-STATE OUTPUTS 

_ _SCAS416A~ MARCH 1994 - REVISED DECEMBER 1995 


electrical characteristics over recommended operating free-air temperature range for VccB = ^ ^ 
(unless otherwise noted) (see Note 5) 


PARAMETER 

TEST CONDITIONS 

VcCB 

MIN TYPt MAX 

UNIT 

VoH{Ato B) 

Iqh =-100 \iA 

4.5 V 

4.3 

V 

5.5 V 

5.3 

Iqh = -24 mA 

4.5 V 

3.7 

5.5 V 

4.7 

VoL(Ato B) 

IOL= 100 pA 

4.5 V 

0.2 

V 

5.5 V 

0.2 

Iql = 24 mA 

4.5 V 

0.55 

5.5 V 

0.55 

l| 

Control inputs 

Vj = VqcB or QNi^ 

5.5 V 

±5 

mA 

ioz* 

A or B ports 

Vo = VcCB or GND 

5.5 V 


mA 

icc 

V| = VqcB or GND, Iq = 0 

5.5 V 


pA 


One input at 3.4 V, Other inputs at VcCB or GND 

4.5 V to 5.5 V 


pA 

_ 

Control inputs 

V| = VcCB or GND 

5V 

6.5 

PF 


A or B ports 

Vo = VcQB or GND 

5V 

6.5 

PF 


t Typical values are measured at Vcc = 3-3 V, Ta = 25®C. 
t For I/O ports, the parameter Iqz includes the input leakage current. 

§ This is the increase In supply current for each Input that is at one of the specified TTL voltage levels rather then at 0 V or Vqqa- 
NOTES: VccA = 2.7Vto3.6V 


electrical characteristics over recommended operating free-air temperature range for Vqqa = 3.3 V 
(unless otherwise noted) (see Note 6) 


PARAMETER 

TEST CONDITIONS 

vccaH 

MIN TYPt MAX 

UNIT 

VOH (BtoA) 

Iqh = -100 pA 

MIN to MAX 

Vcc-0.2 

V 

IOH = ~12nnA 

2.7 V 

2.2 

3V 

2.4 

Iqh = -24 mA 

3V 

2 

VoL (BtoA) 

IOL= 100 pA 

MIN to MAX 

0.2 

V 

Iql = 12 mA 

2.7 V 

0.4 

Iql = 24 mA 

3 V 

0.55 


Control inputs 

V| = VcCA or GND 

3.6 V 

±5 

pA 

loz* 

Vo = VccA or GND 

3.6 V 

±10 

mA 

icc 

V| = VcCA or GND, IO = 0 

3.6 V 

40 

pA 

Alcc§ 

One input at VcCA ” 0.6 V, Other inputs at Vqca or GND 

3Vto 3.6V 

750 

pA 

|Ci 

Control inputs 

V| = VcCA or GND 

3.3 V 

6.5 

pF 


A or B ports 

Vo = VcCA or GND 

3.3 V 

8.5 

pF 


t Typical values are measured at S/qq = 3.3 V, Ta = 26®C. 
t For I/O ports, the parameter Iqz includes the input leakage current. 

§ This is the increase in supply current for each input that Is at one of the specified TTL voltage levels rather then at 0 V or VcCA- 
^ For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

NOTE 6: VcCB = 5 V ± .05 V 


TtexAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


3-25 























































































































SN74ALVC164245 

16-BIT 3.3-V TO 5-V LEVEL SHIFTING TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS416A- MARCH 1994 - REVISED DECEMBER 1995_ 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(uniess otherwise noted) (see Figures 1 and 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

VCCB = 5V±0.5V 

UNIT 

VccA = 2.7V 

VccA = 3.3V 
±0.3V 

MIN MAXt 

MINt 

MAXt 

Vd 

A 

B 

5.9 

1 

5.8 

ns 

B 

A 

6.7 

1.2 

5.8 

ns 

ten 

OE 

B 

9.3 

1 

8.9 

ns 

tdis 


B 

9.2 

2.1 

9.5 

ns 

ten 


A 

10.2 

2 

9.1 

ns 

tdis 

OE 

A 

9 

2.9 

8.6 

ns 


t This datasheet limit can vary among suppliers. 
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SN74ALVC164245 
16-BIT 3.3-V TO 5-V LEVEL SHIFTING TRANSCEIVER 

WITH 3-STATE OUTPUTS 

_SCAS416A- MARCH 1994 - REVISED DECEMBER 1995 


PARAMETER MEASUREMENT INFORMATION 
VcCB = 5V ± 0.5V 



LOAD CIRCUIT 


Output 

Control 

(low-level 

enabling) 


Input 
tPLH 

Output 


^ ^1.5V ^1-5 V 


2.7 V 
• OV 


-^tpHL 


50%VcCB ^50% V 


1-VoH 

50% VcCB 
VOL 


Output 
Waveform 1 
SI at 2 X VccB 
(see Note B) 

Output 
Waveform 2 
S1 at GND 
(see Note B) 


TEST 

S1 

'pd 

tPLZ^tpZL 

tPHZ/tPZH 

Open 

2 X VccB 
GND 



»PZL-») !♦-, 


I 


I 

I_I 


\50%VCCq .|l? ^o/oVCCB 


tPZH -M K- 


tPHZ->| 


W-_ \ 

^50%Vccb\^ 


80%VCCB 


2.7 V 

OV 

« VcCE 
VOL 

VOH 

OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, t^ < 2.5 ns, tf ^ 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpnz are the same as t^js. 

tpzL and tpzH are the same as tgn. 

tpLH and tpHL are the same as tp^j. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74ALVC164245 

16-BIT 3.3-V TO 5-V LEVEL SHIFTING TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS416A- MARCH 1994- REVISED DECEMBER 1995_ 


PARAMETER MEASUREMENT INFORMATION 
VcCA = 2.7 V AND 3.3 V ± 0.3 V 


From Output_ 

Under Test 

Cl = 60 pF 
(see Note A) 


5000 

-V\^- 

< 600 0 

LOAD CIRCUIT 


O Open 
9 QND 


Input 
tPLH 

Output 







3V 

OY 


W -^tpHL 



TEST 

S1 

tpd 

Open 

•PLZftPZL 

6V 

tPHZ/tpZH 

GND 


Output 

Control 

(low-level 

enabling) 


Output 
Waveform 1 
SI at6V 
(see Note B) 

Output 
Waveform 2 
S1 at GND 
(see Note B) 



3V 

OV 

«3V 

VOL 

VOH 

OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 O, tp < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpHZ af© th© same as tdjs. 

tpzL and tpzn are the same as ten- 

tpLH and tpuL are the same as tp^. 


Figure 2. Load Circuit and Voitage Waveforms 
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SN74ALVCH16260 
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCES046-JULY 1995 

• Member of the Texas Instruments dgg OR dl package 

Widebus^'^ Family 

• EPIC^** (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Bus Hold on Data Inputs Eliminates 
the Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic Shrink 
Smail-Outline (DL) and Thin Shrink 
Smali-Outiine (DGG) Packages 

description 

This 12-bit to 24-bit multiplexed D-type latch is 
designed for 2.3-V to 3.6 -Vqo operation. 

The SN74ALVCH16260 is used in applications 
where two separate datapaths must be 
multiplexed onto, or demultiplexed from, a 
single datapath. Typical applications include 
multiplexing and/or demultiplexing address and 
data information in microprocessor or 
bus-interface applications. This device Is also 
useful In memory-interleaving applications. 

Three 12-bit I/O ports (A1-A12, 1B1-1B12, and 

2B1-2B12) are available for address and/o r data_ _ 

tran sfer. Th e output-enable (OE1B, OE2B, and OEA) Inputs control the bus transceiver functions. The OE1B 
and OE2B control signals also allow bank control in the A-to-B direction. 

Address and/or data information can be stored using the internal storage latches. The latch-enable (LEI B, 
LE2B, LEA1B, and LEA2B) inputs are used to control data storage. When the latch-enable input is high, the 
latch Is transparent. When the latch-enable Input goes low, the data present at the Inputs Is latched and remains 
latched until the latch-enable input Is returned high. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data Inputs at a valid logic level. 

The SN74ALVCH16260 is available In Tl’s shrink small-outline (DL) and Thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circult-board area. 

The SN74ALVCH16260 is characterized for operatlonTrom -40®C to 85®C. 



EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74ALVCH16260 

12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCES046-JULY 1995 



A TO B (OEA = H) 
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SN74ALVCH16260 
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCES046-JULY 1995 
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SN74ALVCH16260 

12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCES046-JULY 1995_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq ... ........ -0.5 V to 4.6 V 

Input voltage range, V|: Except I/O ports (see Note 1) ................................ -0.5 V to 4.6 V 

I/O ports (see Notes 1 and 2) .......................... -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0) .-50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±^0 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through each Vcc 0 *'GND .. ±100 mA 

Maximum power dissipation at Ta == 55°C (in still air) (see Note 3): DGG package . 1 W 

DL package .. 1.4 W 

Storage temperature range, Tgtg . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

2.3 3.6 

V 

V|H High-level input voltage 

Vcc = 2.3 V to 2.7 V 

1.7 

V 

Vcc = 2.7 V to 3.6 V 

2 

V||_ Low-level input voltage 

Vcc = 2.3 V to 2.7 V 

0.7 

V 

Vcc = 2.7 V to 3.6 V 

0.8 

V| Input voltage 

o 

< 

O 

o 

V 

Vq Output voltage 

o 

< 

o 

o 

V 

Iqh High-level output current 

Vcc = 2.3 V 

-12 

mA 

Vcc = 2.7 V 

-12 

> 

CO 

II 

O 

O 

> 

-24 

Iql Low-level output current 

Vcc = 2.3 V 

12 

mA 

Vcc = 2.7 V 

12 

> 

CO 

II 

O 

O 

> 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

“C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN74ALVCH16260 
12-BIT TO 24-BIT MULTIPLEXED D-TYPE UTCH 
WITH 3-STATE OUTPUTS 

SCES046-JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Veef 

MIN JYPt MAX 

UNIT 

VOH 

Iqh --lOOliA 

min to MAX 

VcC-0.2 

V 

IOH--6mA, V|h-1.7V 

2.3 V 

2 

Iqh -•”12mA 

1 Vih-1.7 V 1 

2.3 V 

1.7 

> 

CM 

1 

X 

> 

2.7 V 

2.2 

|V|H-2V I 

3V 

2.4 

Iqh * ~24 mA, Vih » 2 V 

3V 

2 

VoL 

IqL" 100 mA 

MiN to MAX 

0.2 

V 

lOL-OmA, V|l-0.7V 

2.3 V 

0.4 

Iql “ 12 mA 

V|l-0.7V 

2.3 V 

0.7 

V|l-0.8V 

2.7 V 

0.4 

IOL-24mA, V|l-0.8V 

3V 

0.55 

l| 

V|-VccorGND 

3.6 V 

±5 

pA 

l|(hold) 

V|-0.7V 

2.3 V 

45 

mA 

V|«1.7V 

-45 

V|» 0.8 V 

3V 

75 

> 

CM 

> 

-75 

V|-0to3.6V 

3.6 V 

±500 

ioz§ 

Vo-VecorGND 

3.6 V 

±10 

pA 

Ice 

V| - Vcc or gnd, Iq - 0 

3.6 V 

40 

pA 

Alec 

One input at Vqc “ 0.6 V, Other inputs at Vcc or GND 

3Vto3.6V 

750 

pA 

Cl 

Control inputs 

V|-VccorGND 

3.3 V 

3.5 

PF 

C|o 

A or B ports 

Vo * Vcc or GND 

3.3 V 

9 

PF 


t For conditions shown as MiN or MAX, use the appropriate values under recommended operating conditions. 
t All typical values are at Vcc - 3-3 V, Ta - 25'’C. 

§ For I/O ports, the parameter Iqz Includes the Input leakage current. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (uniess otherwise noted) 
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SN74ALVCH16260 

12-BIT TO 24-BIT MULTIPLEXED D-TYPE UTCH 
WITH 3-STATE OUTPUTS 

SCES046-JULY 1995 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figures 1 and 2) 


PARAMETER 

FROM 

(INPUT) 



Vcc = 

2.7 V 

K7jyiiHnn'a 

UNIT 


MIN 

MAX 

MIN 

MAX 

MIN 

MAX 



Aor B 

B or A 

1.2 

6 

5.1 

1.2 

||||[Q 


Vd 

LE 

Aor B 

1 

6.2 

5.2 

1 

4.4 

ns 


SEL 

A 

1.2 

7.5 

6.6 

1.1 

5.6 


^en 

OE 

Aor B 

1 

7.2 

wmm 

1 

5.4 

ns 

^dis 


Aor B 

1.7 

5.9 

5 

1.3 

4.6 

ns 



^ 5 ^ TtexAs 
InsitSments 
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SN74ALVCH16260 
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

_SCES046-JULY 1995 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.5 V± 0.2 V 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


600 

500 0 


^ 4.6 V 

O 

O Open 
9 GND 


TEST 

S1 

Ipd 

Open 

tPLZ/tPZL 

4.6 V 

tPHZ/tPZH 

GND 


LOAD CIRCUIT 


Timing 

Input 



2.3 V 
OV 




VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, t^ < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are the same as t^js. 

tpzL and tp2H are the same as ten- 

tpLH and tpHL are the same as tp(j. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74ALVCH16260 

12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCES046-JULY 1995__ 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V ± 0.3 V 



TEST 

SI 

Ipd 

Open 

tPLZ/tpZL 

6V 

tPHZ/tpZH 

GND 


LOAD CIRCUIT 


Timing 

Input 



2.7 V 
OV 



VOLTAGE WAVEFORMS 
PULSE DURATION 


2.7 V 


OV 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All Input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zq = 50 Q, tr 2.5 ns, tf ^ 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 

E. tpLZ and tpHZ are the same as tdjs- 
F- tpzL and tpzH are the same as t^n- 
G. tpLHandtpHLarethesameastpcj. 


Figure 2. Load Circuit and Voltage Waveforms 
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SN74ALVCH162268 
12-BIT TO 24-BIT REGISTERED BUS EXCHANGER 

WITH 3-STATE OUTPUTS 


SCES018-AUGUST 1995 


• Member of the Texas Instruments 
Widebus^** Family 

• EPIC^^ (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• B-Port Outputs Have Equivalent 26-Q 
Series Resistors, So No External Resistors 
Are Required 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Modei 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Bus Hoid on Data Inputs Eliminates 
the Need for Externai Puiiup/Puiidown 
Resistors 

• Package Options Inciude Piastic Shrink 
Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 12-bit to 24-bit registered bus exchanger is 
designed for 2.3-V to 3.6-V Vcc operation. 

The SN74ALVCH162268 is used for applications 
where data must be transferred from a narrow 
high-speed bus to a wide, lower-frequency bus. 


DGG OR DL PACKAGE 
(TOP VIEW) 


OEA 

CLKEN1B 

2B3 

GND 

2B2 

2B1 

Vcc 

A1 

A2 

A3 

GND 

A4 

A5 

A6 

A7 

A8 

A9 

GND 

A10 

All 

A12 

Vcc 

1B1 

1B2 

GND 

1B3 

CLKEN2B 

SEL 


56 JOEB 
55 ]CLKENA2 
54 ] 2B4 
53] GND 
52]2B5 
51 ]2B6 
50 ]Vcc 
49 ]2B7 
48 ]2B8 
47 j2B9 
46 ]GND 
45 ]2B10 
44 i2B11 
43 ]2B12 
42 ]1B12 
41 ]1B11 
40 ]1B10 
39 ]GND 
38 ]1B9 
37 ]1B8 
36]1B7 
35] Vcc 
34 ]1B6 
33 ]1B5 
32 ]GND 
31 ]1B4 
30 jcLKENAI 
29]CLK 


The device provides synchronous data exchange CLKEN2B [27 30 ] CLKENAT 

between the two ports. Data is stored in the SEL [28 29 ]CLK 

internal registers on the low-to-high transition of 4-U 

the clock (C LK) inp ut when the appropriate 
clock -enable (CLKEN) inputs are low. The select 
(SEL) line is synchronous with CLK and selects 
1B or 2B input data for the A outputs. 

For data transfer In the A-to-B direction, a two-stage pipeline Is provided In the A-to-1 B path with a single storage 
register in the A-to-2B path. Proper control of these inputs allows two sequential 12-bit words to be pres ented 
sync hronously as a 24-bit word on the B port. Data flow is controlled by the active-low output enables (OEA, 
OEB). These control terminals are registered so bus direction changes are synchronous with CLK. 

The B outputs, which are designed to sink up to 12 mA, include 26-^;^ resistors to reduce overshoot and 
undershoot. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data Inputs at a valid logic level. 

The SN74ALVCH162268 is characterized for operation from -40°C to 85®C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74ALVCH162268 

12-BIT TO 24-BIT REGISTERED BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

SCES018-AUGUST 1995_ 


Function Tables 

OUTPUT ENABLE 


INPUTS 

OUTPUTS 

CLK OEA ^ 

A 1B,2B 

■ 

Z Z 

Z Active 

Active Z 

Active Active 


A-TO>B STORAGE (OEB = L) 


INPUTS 

OUTPUTS 

CLKENA1 

CLKENA2 

CLK A 

1B 

2B 

H 

H 

X X 

IBo* 

2Bo* 

L 

X 

T L 

Lt 

X 

L 

X 

T H 

Ht 

X 

X 

L 

T L 

X 

L 

X 

L 

T H 

X 

H 


t Two CLK edges are needed to propagate data. 

^ Output level before the indicated steady-state input 
conditions were established 


B-TO-A STORAGE (OEA = L) 


1 INPUTS 1 

OUTPUT 

A 

CLKEN1B 

CLKEN2B 

CLK 

SEL 

IB 

2B 

H 

X 

X 

H 




X 

H 

X 

L 



HI 

L 

X 

T 

H 

L 

X 

■■ 

L 

X 

t 

H 

H 

X 

H 

X 

L 

T 

L 

X 

L 

L 

X 

L 

t 

L 

X 

H 

H 


t Output level before the indicated steady-state input conditions were 


established 
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SN74ALVCH162268 
12-BIT TO 24-BiT REGISTERED BUS EXCHANGER 

WITH 3-STATE OUTPUTS 

SCES018-AUGUST 1995 
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SN74ALVCH162268 

12-BIT TO 24-BiT REGISTERED BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

SCES018-AUGUST 1995 __ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .... V to 4.6 V 

Input voltage range, V|: Except I/O ports (see Note 1) . -0.5 V to 4.6 V 

I/O ports (see Notes 1 and 2) ... -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0) ...-50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .... —.... ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) ..... ±50 mA 

Continuous current through each Vcc of .... ........ ±100 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package .. 1 W 

DL package .................. 1.4 W 

Storage temperature range, Tstg .. -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The Input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package T/ierma/Cons/oferaf/ons application note in the 1994 AfiTyAdvancec/B/CMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


I_^_ 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 


2.3 

3.6 

V 

V|H 

High-level input voltage 

Vcc = 2.3 V to 2.7 V 

1.7 

y 

Vcc* 2.7 V to 3.6 V 

2 


V|L 

Low-level input voltage 

Vcc* 2.3 V to 2.7 V 

0.7 

\/ 

Vcc = 2.7 V to 3.6 V 

0.8 


V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 



Vcc* 2.3 V 

-6 


lOH 

High-level output current (B port) 

Vcc* 2.7 V 

-8 

mA 



VCC*3V 

-12 




Vcc* 2.3 V 

6 


lOL 

Low-level output current (B port) 

Vcc* 2.7 V 

8 

mA 



Vcc*3V 

12 




Vcc* 2.3 V 

-12 


lOH 

High-level output current (A port) 

Vcc-2.7 V 

-12 

mA 



> 

CO 

H 

O 

o 

> 

-24 




Vcc-2.3 V 

12 


lOL 

Low-level output current (A port) 

Vcc* 2.7 V 

12 

mA 



VCC-3V 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

“C 


NOTE 4: Unused control Inputs must be held high or low to prevent them from floating. 
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SN74ALVCH162268 
12-BIT TO 24-BIT REGISTERED BUS EXCHANGER 

WITH 3-STATE OUTPUTS 

_SCES018-AUGUST 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

Vqh 

(B port) 

Iqh --100 mA 

MIN to MAX 

Vcc-0.2 

V 

Iqh “ -4 mA, V|H « 1.7 V 

2.3 V 

1.9 

Iqh - -6 mA 

V|h-1.7V 

2.3 V 

1.7 

> 

CM 

H 

X 

> 

3V 

2.4 

IOH--8mA, V|h-2V 

2.7 V 

2 

Iqh “-12 mA, V|h»2V 

3V 

2 

VOL 
(B port) 

Iql * 100 jjiA 

MIN to MAX 

0.2 

V 

IOL“4mA, V|l = 0.7V 

2.3 V 

0.4 

Iql = 6 mA 

V|l-0.7V 

2.3 V 

0.55 

V|L = 0.8V 

3V 

0.55 

IOL“8mA, V|l = 0.8V 

2.7 V 

0.6 

Iql “12 mA, Vil = 0.8V 

3V 

0.8 

VOH 
(A port) 

Iqh “-lOOpA 

MIN to MAX 

VcC-0.2 

1 

Iqh * -6 mA, V|H = 1.7 V 

2.3 V 

2 

IOH“-12mA 

V,h = 1.7V 

2.3 V 

1.7 

> 

CM 

II 

X 

> 

2.7 V 

2.2 

> 

CM 

II 

X 

> 

3V 

2.4 

IOH“-24mA, V|h = 2V 

3V 

2 

VoL 
(A port) 

IOL“ 100 pA 

MIN to MAX 

0.2 

V 

Iql “6 mA, V|l-0.7V 

2.3 V 

0.4 

Iql =12 mA 

V|L = 0.7V 

2.3 V 

0.7 

V|l-0.8V 

2.7 V 

0.4 

Iql “24 mA, V|l = 0.8V 

3V 

0.55 

i| 

V| - Vec or GND 

3.6 V 

±5 

pA 

l|(hold) 

V|-0.7V 

2.3 V 

45 

pA 

V| = 1.7V 

-45 

V| - 0.8 V 

3V 

75 

> 

CM 

II 

> 

-75 

V| = 0to3.6V 

3j6V 

±500 

ioz§ 

Vq » Vcc or GND 

3.6 V 

±10 

pA 

Ice 

V|-VccorGND, IO»0 

3.6 V 

40 

pA 

Alec 

One input at Vcc “ 0.6 V, Other inputs at Vcc or GND 

3Vto3.6V 

750 

pA 

Em 

Control inputs 

V|-Vcc or GND 

3.3 V 

3.5 

PF 

Cio 

A or B ports 

Vo » Vcc or GND 

3.3 V 

9 

PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
+ All typical values are at Vqq * 3.3 V, » 25®C. 

§ For I/O ports, the parameter Iqz includes the input-leakage current. 
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SN74ALVCH162268 

12-BIT TO 24-BIT REGISTERED BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

SCES018-AUGUST 1995 


timing requirements over recommended ranges of suppiy voitage and operating free-air 
temperature (unless otherwise noted) 






Vcc = 2.7V 

Vcc = 3.3V 
±0.3V 

UNIT 




MIN MAX 

MIN MAX 

MIN MAX 


^clock 

Clock frequency 

0 120 

0 125 

0 150 

MHz 

tw 

Pulse duration, CLK high or low 

3.3 

3.3 

3.3 

ns 



A data before CLKt , 

4.5 

4 

3.4 




B data before CLKt 

0.8 

1.2 

1 


^su 

Setup time 

^before CLKT 

1.4 

1.6 

1.3 

ns 

CLKENA1 or CLKENA2 before CLKt 

3.6 

3.4 

2.8 



CLKENB1 or CLKENB2 before CLKt 

3.2 

3 

2.5 




OE before CLKT 

4.2 

3.9 

3.2 




A data after CLKt 

0 

0 

0.2 




B data after CLKT 

1.3 

1.2 

1.3 


th 

Hold time 

^ after CLKT 

1 

1 

1 

ns 

CLKENA1 or CLKENA2 after CLKT 

0.1 

0.1 

0.4 



CLKENB1 or CLKENB2 after CLKt 

0.1 

0 

0.5 




OE after CLKt 

0 

0 

0.2 



switching characteristics over recommended operating free-air temperature range, C|_ = 50 pF 
(unless otherwise noted) (see Figures 1 and 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 2.5V 
±0.2V 

Vcc = 

2.7 V 

Vcc = 3.3V 
±0.3V 

UNIT 

MIN 

MAX 1 

MIN 

MAX 

MIN 

MAX 

^max 



1 120 1 

125 

150 

MHz 

bd 

CLK 

B 

2.1 

6.7 1 

5.9 

1.8 

5.4 

ns 

tpd 

CLK 

A 

TIB) 

2.1 

D 

B 

1.7 

4.8 

ns 

Vd 

CLK 

A 

(2B) 

2.1 

H 

5.3 

1.8 

4.8 

ns 

tpd 

CLK . 

A 

(SEL) 

3 

B 

6.5 

2.4 

5.8 

ns 

ten 

CLK 

B 

2.8 

B 

6.8 

2.6 

6.1 

ns 

tdis 

CLK 

B 

3.5 

B 

6.1 

2.5 

5.9 

ns 

ten 

CLK 

A 

2.1 

6.7 

5.6 

1.8 

5.1 

ns 

tdis 

CLK 

A 

2.7 

B 


2.1 

5 

ns 


operating characteristics, Ta = 25°C 



PARAMETER 


TEST CONDITIONS 

Vcc = 2.5V 
±0.2 V 

Vcc = 3.3V 
±0.3V 

UNIT 





TYP 

TYP 


Cpd 

Power dissipation capacitance 

Outputs enabled 

CL = 50pF, f=10MHz 

87 

120 

pF 

Outputs disabled 

80.5 

118 
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SN74ALVCH162268 
12-BIT TO 24-BIT REGISTERED BUS EXCHANGER 

WITH 3-STATE OUTPUTS 

_SCES018-AUGUST 1995 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.5 V± 0.2 V 



Timing 

Input 



2.3 V 
OV 


TEST 

S1 

tpd 

Open 

tPLZ/tPZL 

4.6 V 

tPHZ/tPZH 

GND 



VOLTAGE WAVEFORMS 
PULSE DURATION 


2.3 V 


OV 



2.3 V 


OV 


2.3 V 
VOL 


VOH 

OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 60 O, tp < 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 

E. tpLz and tpHZ are the same as t^is. 

F. tpzL and tpzH are the same as ten- 

G. tpLH andtpHLarethesameastpd. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74ALVCH162268 

12-BIT TO 24-BIT REGISTERED BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

SCESOIS-AUGUST 1995 __ 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V ± 0.3 V 


6V 



Timing 

Input 


Data 

Input 




tau 


T—rt 

^ th I 


^ ^1.5 V 


2.7 V 
OV 

2.7 V 
OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


5V 


tPLH —{♦- 
Output 




^1.5V N ^1.SV 


-2.7 V 

,6 V 

_ OV 

tPHL 

1-VoH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


TEST 

SI 

tpd 

Open 

tpLZ/tpZL 

6V 

tPHZ/tpZH 

GND 


tw 


Input 




VOLTAGE WAVEFORMS 
PULSE DURATION 




Output 
Control 
(low-level 

enabling) | 

tPZL-H , J 

I I ‘PLZ-+I M- 


Output 
Waveform 1 
SI ateV 
(see Note B) 

Output 
Waveform 2 
SlatGND 
(see Note B) 


2.7 V 


OV 


2.7 V 


OV 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 
B. 


C. 

D. 

E. 

F. 

G. 


C|_ includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

Ait input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq » 50 O, tr ^ 2.5 ns, tf ^ 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpHZ af® the same as tdis- 

tpzL and tp2H ai'a the same as ten- 

tPLH and tpHL are the same as tp^. 


Figure 2. Load Circuit and Voltage Waveforms 
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SN74ALVCH16269 
12-BIT TO 24-BIT REGISTERED BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 


• Member of the Texas Instruments 
Widebus^^ Family 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Modei 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Bus Hoid on Data inputs Eiiminates 
the Need for Externai Puiiup/Puiidown 
Resistors 

• Package Options Inciude Piastic Shrink 
Smaii-Outiine (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 12-bit to 24-bit registered bus transceiver is 
designed for 2.3-V to 3.6-V Vqc operation. 

The SN74ALVCH16269 is used in applications 
where two separate ports must be multiplexed 
onto, or demultiplexed from, a single port. The 
device is particularly suitable as an interface 
between synchronous DRAMs and high-speed 
microprocessors. 


SCES019-JULY1995 


DGG OR DL PACKAGE 
(TOP VIEW) 


"T 

1 


2 

55 

3 

54 

4 

53 

5 

52 

6 

51 

7 

50 

8 

49 

9 

48 

10 

47 

11 

46 

12 

45 

13 

44 

14 

43 

15 

42 

16 

41 

17 

40 

18 

39 

19 

38 

20 

37 

21 

36 

22 

35 

23 

34 

24 

33 

25 

32 

26 

31 

27 

30 

28 

29 


OEB2 

CLKENA2 

2B4 

GND 


2B10 

2B11 

2B12 

1B12 

1B11 

1B10 

iGND 

ilB9 

|lB8 

llB7 


Data is stored in the internal B-port registers on \ d > 3 uzq ^''y "^^4 

the low-to-high transition of the clock ( CLK) inpu t ^ J CLKENAi 

when the appropriate clock-enable (CLKENA) SEL [|28___29|] CLK 

inputs are low. Proper control of these inputs 

allows two sequential 12-bit words to be NC - No internal connection 

presented as a 24-bit word on the B port. For data _ 

transfer in the B-to-A direction, a single storage register is provided. The select (SEL) line selects 1B or 2B data 
for the A outputs. The register on the A output permits the fastest possible data transfer, thus extending the 
period that the data is valid on the bus. The control terminals are registered so that aii t r ansact ions are 
synchronous with CLK. Data flow is controiled by the active-low output enables (OEA, OEB1, OEB2). 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a puiiup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74ALVCH16269 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 

The SN74ALVCH16269 is characterized for operation from -40°C to 85°C. 


- No internal connection 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74ALVCH16269 

12-BIT TO 24-BIT REGISTERED BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES019~JULY1995_ 


Function Tables 

OUTPUT ENABLE 


INPUTS 

OUTPUTS 

CLK blA OlB 

A 1B,2B 

t H H 

T H L 

t L H 

T L L 

Z Z 

Z Active 

Active Z 

Active Active 


A-TO-B STORAGE (OEB = L) 


INPUTS 

OUTPUTS 

CLKENA1 

CLKENA2 

CLK 

A 

1B 

2B 

H 

H 

X 

X 

1Bo+ 

2Bot 

L 

X 

T 

L 

L 

X 

L 

X 

T 

H 

H 

X 

X 

L 

T 

L 

X 

L 

X 

L 

T 

H 

X 

H 


t Output level before the indicated steady-state input 
conditions were established 


B-TO-A STORAGE (OEA = L) 


1 INPUTS 1 

OUTPUT 

A 

CLK 

SEL 

1B 

2B 

X 

H 

X 

X 


X 

L 

X 

X 


T 

H 

L 

X 

■■ 

T 

H 

H 

X 

H 

T 

L 

X 

L 

L 

T 

L 

X 

H 

H 


t Output level before the indicated steady-state 
input conditions were established 
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SN74ALVCH16269 

12-BIT TO 24-BIT REGISTERED BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES019-JULY1995 _ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .... -0.5 V to 4.6 V 

Input voltage range, Vp Except I/O ports (see Note 1) ... -0.5 V to 4.6 V 

I/O ports (see Notes 1 and 2) .. -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0*5 V 

Input clamp current, I|k (V| < 0) ... -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .-.... • • -. 

Continuous output current, Iq (Vq = 0 to Vcc) .-....... ±50 mA 

Continuous current through each Vcc or GND ... ± 100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): DGG package .................. 1 W 

DL package .................. 1.4 W 

Storage temperature range, Tgtg ........ -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon no\e\nihe^994ABTAdvancedBiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

2.3 3.6 

V 

V|H High-level input voltage 

Vcc = 2.3 V to 2.7 V 

1.7 

V 

Vcc = 2.7 V to 3.6 V 

2 

V|j_ Low-level input voltage 

Vcc = 2.3 V to 2.7 V 

0.7 

V 

Vcc = 2.7 V to 3.6 V 

0.8 

V| Input voltage 

O 

O 

> 

o 

V 

Vq Output voltage 

o 

< 

O 

O 

V 

•oh High-level output current 

Vcc = 2.3 V 

-12 

mA 

Vcc = 2.7 V 

-12 

Vcc = 3 V 

-24 

Iql Low-level output current 

Vcc “2.3 V 

12 

mA 

Vcc “2.7 V 

12 

> 

00 

II 

O 

O 

> 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

1 

o 

00 

cn 

wm 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN74ALVCH16269 
12-BiT TO 24-BIT REGISTERED BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 

SCES019-JULY1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

Iqh 

MIN to MAX 

Vcc-0.2 

V 

IOH-~6mA, V|h«1.7V 

2.3 V 

2 

IOH=“12mA 

|V|H = 1-7V I 

2.3 V 

1.7 

> 

Csl 

II 

X 

> 

2.7 V 

2.2 

> 

Csl 

II 

X 

> 

3V 

2.4 

Iqh = “24 mA, V|h = 2 V 

3V 

2 

VoL 

Iql = 100 pA 

MIN to MAX 

0.2 

V 

IOL = 6mA, V|l = 0.7V 

2.3 V 

0.4 

IOL= 12 mA 

V|L = 0.7V 

2.3 V 

0.7 

V|l = 0.8V 

2.7 V 

0.4 

Iql = 24 mA, V|l = 0.8V 

3V 

0.55 

l| 

V| = Vcc orGND 

3.6 V 

±5 

mA 

l|(hold) 

Vi»0.7V 

2.3 y 

45 

pA 

V|-1.7V 

-45 

V| - 0.8 V 

3V 

75 

V| = 2 V 

-75 

V| = 0to3.6V 

3.6 V 

±500 

•oz§ 

Vq = Vqq or GND 

3.6 V 

±10 

pA 

Ice 

V| = Vcc O'' gnd, Iq = 0 

3.6 V 

40 

pA 

Alec 

One input at Vcc “ 0.6 V, Other Inputs at Vec or GND 

3Vto3.6V 

750 

pA 

Em 

Control Inputs 

V| = VccorGND 

3.3 V 

3.5 

pF 

1 Cjo 

A or B ports 

Vo = Vcc or GND 

3.3 V 

9 

PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t All typical values are at Vcc = 3-3 V, Ta = 25®C. 

§ For I/O ports, the parameter Iqz includes the Input-leakage current. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (uniess otherwise noted) 





Vcc = 2.5 v 

±0.2V 

Vcc = 2.7 V 

Vcc = 3.3 V 
±0.3V 

UNIT 




MIN MAX 

MIN MAX 

MIN MAX 


^clock 

Clock frequency 

0 135 

0 135 

0 135 

MHz 

tw 

Pulse duration, CLK high or low 

3.3 

3.3 

3.3 

ns 



A data before CLKt 

2 

2 

1.7 




B data before CLKt 

2.2 

2.1 

1.8 


hu 

Setup time 

SB: before CLKt 

1.6 

1.6 

1.3 

ns 



CLKENA1 or CLKENA2 before CLKt 

1 

1.2 

0.9 




OE before CLKT 

1.5 

1.6 

1.3 




A data after CLKT 

0.7 

0.6 

0.6 




B data after CLKt 

0.7 

0.6 

0.6 


1h 

Hold time 

Rafter CLKT 

1.1 

0.7 

0.7 

ns 



CLKENA1 or CLKENA2 after CLKt 

1 

0.8 

1.1 




OE after CLKT 

0.8 

0.8 

0.8 
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12-BIT TO 24-BIT REGISTERED BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES019-JULY 1995__ 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(uniess otherwise noted) (see Figures 1 and 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 2.5 V 

±0.2V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

UNIT 


1 MIN 

MAX 1 

MIN 

MAX 

1 MIN 

MAX 1 


^max 



1 ■>35 1 

135 

1 135 I 

MHz 

tpd 

CLK 

B 

1 

8.8 

7.3 

1 

6.2 

ns 

A 

1 

7 

5.8 

1 

5 

^en 

CLK 

B 

1 

8.4 

6.7 

1 

6.1 

ns 

A 

1 

8.1 

6.2 

1 

5.9 

tdis 

CLK 

B 

1.4 

8.3 

6.9 

1 

6.1 

ns 

A 

1.5 

7.7 

6.8 

1 

5.6 
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SN74ALVCH16269 
12-BIT TO 24-BIT REGISTERED BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 

__SCES019-JULY1995 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.5 V± 0.2 V 


4.6 V 



Timing 

input 


Data 

Input 




tsu 


^ th 


XEIUXiEI 


2.3 V 
OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


^ 1.2V 




1.2 V 


2.3 V 
* OV 


tPLH — 


Output 




•VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 


TEST 

SI 

tpd 

Open 

tPLZ/tPZL 

4.6 V 

tPHZ/tpZH 

GND 


tw 


2.3 V 
OV 





VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 

Control 

(low-level 

enabling) 


tpzL-W K-, _J 


Output 
Waveform 1 
S1 at 4.6 V 
(see Note B) 

output 

-Vqh Waveform 2 

2V \-12V SlatGND 

■ (see Note B) 


2.3 V 


OV 


2.3 V 


OV 


\12V > /- 

>-^-VoL 


tPHZ-^ 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tPLZ 2 ind tpHZ are the same as t^is. 

tpZL ®rid tpzH are the same as tgn- 

tpLH and tpHL are the same as tpc). 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74ALVCH16269 

12-BIT TO 24-BIT REGISTERED BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES019-JULY1995___ 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V ± 0.3 V 


6V 



Timing 

Input 


Data 

Input 




j ^SU 


4 « — r-M 

th I 


3^ 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 1.5 V 

•PLH —-►} 




1.5 V 


2.7 V 
OV 

2.7 V 
OV 


2.7 V 
- OV 


1 


■tPHL 


Output 




\\ -VoH 

:1.5 V 

VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


TEST 

SI 

*pd 

Open 

tPLZ/tpZL 

6V 

tPHZ/tpZH 

GND 


Input 




VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 

Control 

(low-level 

enabling) 




tPZL->l K-. 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


[ -^ VOL^O-i 


tpZH- 


tPHZ~^l k 


2.7 V 

OV 


2.7 V 


OV 


3V 


VOL 




-VoH 

3V 


OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl. includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, tr ^ 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpHZ are the same as tdis- 

tpzL and tpzH are the same as ten- 

tpLH and tpHL are the.same as tpd- 


Figure 2. Load Circuit and Voltage Waveforms 
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SN74ALVCHR162269 
12-BIT TO 24-BIT REGISTERED BUS EXCHANGER 

WITH 3-STATE OUTPUTS 

SCES060 - AUGUST 1995 


• Member of the Texas Instruments 
WIdebus™ Family 

• BPIC^’* (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• All Outputs Have Equivalent 26-0 Series 
Resistors, So No External Resistors Are 
Required 

• Bus Hold on Data Inputs Eliminates 
the Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic Shrink 
Small-Outline (DL) and Thin Shrink 
Smali-Outiine (DGG) Packages 

description 

This 12-bit to 24-bit registered bus exchanger is 
designed for 2.3-V to 3.6-V Vcc operation. 

The SN74ALVCHR162269 is used in appiications 
where two separate ports must be muitiplexed 
onto, or demultipiexed from, a singie port. It is 
particularly suitable as an interface between 
synchronous DRAMs and high-speed micro¬ 
processors. 


DGG OR DL PACKAGE 
crop VIEW) 


0EA[ 1 
OEB1 [ 2 
2B3[ 3 
GND[ 4 
2B2[ 5 
2B1 [ 6 

Vcci 7 

A1 [ 8 
A2[ 9 
A3[ 10 
GND[ 11 
A4[ 12 
A5[ 13 
A6[ 14 
A7[ 15 
A8[ 16 
A9[ 17 
GND [ 18 
A10[ 19 
A11[ 20 
A12[ 21 

Vcci 22 

1B1 [ 23 
1B2[ 24 
GND [ 25 
1B3i 26 

NC[ 27 
SEL[ 28 


56 ]5EB2 
55 ]cLKENA 2 
54 ]2B4 
53 ]GND 
52 ]2B5 
51 ]2B6 
50] Vcc 

49 ]2B7 
48 ]2B8 
47 ]2B9 
46 ]GND 
45 ]2B10 
44 ]2B11 
43]2B12 
42]lB12 
41 ]lB11 
40 ]lB10 
39 ]GND 
38 ]1B9 
37]lB8 
36 ]lB7 
35] Vcc 
34 ]1B6 
33 ]lB5 
32] GND 
31 ]1B4 
30]CLKENA1 
29 ]CLK 


Data Is stored in the internal B-port registers on 
the low-to-high transition of the clock ( CLK) inpu t 
when the appropriate clock enable (CLKENA) 

Inputs are low. Proper control of these inputs allows two sequential 12-bit words to be presented as a 24-blt word 
on the B port. For data transfer in the B-to-A direction, a single storage register is provided. The select (SEL) 
line selects 1B or 2B data for the A outputs. The register on the A output permits the fastest possible data 
transfer, thus extending the period that the data Is valid on the bus. The control terminals are regi stered so that 
all transactions are synchronous with CLK. Data flow Is controlled by the active-low output enables {OEA, OEB1, 
and OEB2). 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry Is provided to hold unused or floating data inputs at a valid logic level. 

All outputs are designed to sink up to12 mA and Include 26-^2 resistors to reduce overshoot and undershoot. 

The SN74ALVCHR162269 is characterized for operation from -40®C to 85°C. 


EPIC and Widebus are trademarks of Texas Instruments Incoroorated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 


TtexAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright © 1995, Texas Instruments Incorporated 




SN74ALVCHR162269 

12-BIT TO 24-BIT REGISTERED BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

SCES050 - AUGUST 1995 _ 


Function Tables 

OUTPUT ENABLE 


INPUTS 

OUTPUTS 

CLK OEA 0^ 

A 1B,2B 

■■ 

Z Z 

Z Active 

Active Z 

Active Active 


A-TO>B STORAGE (OEB = L) 


INPUTS 

OUTPUTS 

CLKENA1 

CLKENA2 

CLK 

A 1 

IB 

2B 

L 

H 

T 


L 

2Bot 

L 

H 

T 


H 

2Bot 

L 

L 

T 


L 

L 

L 

L 

t 


H 

H 

H 

L 

T 


IBot 

L 

H 

L 

T 


1Bot 

H 

H 

H 

X 


1Bot 

2Bot 


t Output level before the indicated steady-state input 
conditions were established 


B-TO-A STORAGE (OEA = L) 


I INPUTS I 

OUTPUT 

A 

CLK 

SEL 

IB 

2B 

X 

H 




X 





T 




■■ 

T 




H 

T 




L 

T 

H 


H 

H 


t Output level before the indicated steady-state 
input conditions were established 
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logic diagram (positive logic) 
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SN74ALVCHR162269 

12-BIT TO 24-BIT REGISTERED BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

SCES050 - AUGUST 1995_ 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc .... “0-5 V to 4.6 V 

Input voltage range, VI: Except I/O ports (see Note 1) . -0.5 V to 4.6 V 

I/O ports (see Notes 1 and 2) .. -0.5 V to Vqq -t- 0.5 V 

Output voltage range, Vq (see Notes 1 and 2) .. -0.5 V to Vqq + 0.5 V 

Input clamp current, Iik (V| < 0) .. -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through each Vqq or GND ... ± 100 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DGG package . 1 W 

DL package . 1.4 W 

Storage temperature range, Tgtg . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES; 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

2.3 3.6 

V 

V|H High-level input voltage 

Vcc = 2.3 V to 2.7 V 

1.7 

V 

Vqc = 2.7 V to 3.6 V 

2 

V|L Low-level input voltage 

Vcc = 2.3 V to 2.7 V 

0.7 

V 

Vqc = 2.7 V to 3.6 V 

0.8 

V| Input voltage 

o 

< 

O 

o 

V 

Vq Output voltage 

0 Vqc 

V 

Iqh High-level output current 

Vcc = 2.3 V 

-6 

mA 

Vcc = 2.7 V 

-8 

> 

CO 

11 

O 

O 

> 

-12 

IqL Low-level output current 

Vcc = 2.3 V 

6 

mA 

Vcc = 2.7 V 

8 

Vcc = 3V 

12 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

“C 


NOTE 4; Unused control inputs must be held high or low to prevent them from floating. 
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SN74ALVCHR162269 
12-BIT TO 24-BIT REGISTERED BUS EXCHANGER 

WITH 3-STATE OUTPUTS 

_SCES050 - AUGUST 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYP* MAX 

UNIT 

VOH 

IOH=-100pA 

MIN to MAX 

VcC-0.2 

V 

Iqh = -4 mA 

V|h-1.7V 

2.3 V 

1.9 

V|H-2V 

2.7 V 

2.2 

Iqh « -6 mA 

V|h»1.7V 

2.3 V 

1.7 

V|H-2V 

3V 

2.4 

IOH*~8niA, V|H«2V 

2.7 V 

2 

Iqh •-12mA, V|h-2V 

3V 

2 

VOL 

Iql* 100 UA 

MIN to MAX 

0.2 

V 

Iql * 4 mA 

V|l = 0.7V 

2.3 V 

0.4 

V|l = 0.8V 

2.7 V 

0.4 

Iql = 6 mA 

V|l-0.7V 

2.3 V 

0.65 

V(l = 0.8V 

3V 

0.55 

Iql- 8 mA, V|l = 0.8V 

2.7 V 

0.6 

> 

00 

o 

II 

_J 

> 

< 

E 

CM 

II 

_l 

P 

3V 

0.8 

l| 

V|-Vcc orGND 

3.6 V 

±5 

mA 

l|(hold) 

V|=:0.7V 

2.3 V 

45 

mA 

V| = 1.7V 

-45 

V|*0.8V 

3V 

75 

> 

CM 

H 

-75 

V|-0to3.6V 

3.6 V 

±500 

ioz§ 

Vq = VcG or GND 

3.6 V 

±10 

pA 

Icc 

V| = Vcc or GND, Iq = 0 

3.6 V 

40 

mA 

Alec 

One input at Vcc - 0-6 V, Other inputs at Vcc or GND 

3Vto3.6V 

750 

pA 

Ci 

Control inputs 

V| = Vcc orGND 

3.3 V 

3.5 

PF 

Qo 

A or B ports 

Vq = Vcc or GND 

3.3 V 

9 

PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t All typical values are at Vcc = 3-3 V, Ta = 25®C. 

§ For I/O ports, the parameter Iqz includes the input leakage current. 
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SN74ALVCHR162269 

12-BIT TO 24-BIT REGISTERED BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

SCESOSO - august 1995_ 


timing requirements over recommended ranges of suppiy voltage and operating free-air 
temperature (unless otherwise noted) 




Vcc = 2.7V 

Vcc = 3.3V 
±0.3V 

UNIT 

MIN MAX 

MIN MAX 

MIN MAX 

^clock Clock frequency 

0 135 

0 135 

0 135 

MHz 

tw Pulse duration, CLK high or low 

3.3 

3.3 

3.3 

ns 

tsu Setup time 

A data before CLKT 

2 

2 

1.7 

ns 

B data before CLKt 

2.2 

2.1 

1.8 

SEL before CLKt 

1.6 

1.6 

1.3 

CLKENA1 or CLKENA2 before CLKT 

1 

1.2 

0.9 

OE before CLKt 

1.5 

1.6 

1.3 

th Hold time 

A data after CLKT 

0.7 

0.6 

0.6 

ns 

B data after CLKT 

0.7 

0.6 

0.6 

Rafter CLKt 

1.1 

0.7 

0.7 

CLKENA1 or CLKENA2 after CLKt 

1 

0.8 

1.1 

Rafter CLKt 

0.8 

0.8 

0.8 


switching characteristics over recommended operating free-air temperature range, C|. = 50 pF 
(unless otherwise noted) (see Figures 1 and 2) 



operating characteristics, Ta = 25°C 
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SN74ALVCHR162269 
12-BIT TO 24-BIT REGISTERED BUS EXCHANGER 

WITH 3-STATE OUTPUTS 

_SCES050-AUGUST 1995 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.5 V± 0.2 V 


From Output_^ 

Under Test 

CL = 50pF 
(see Note A) 


500 0 

-AAAr- 


500 0 


^ 4.6 V 

O 

O Open 
9 GND 


TEST 

SI 

Ipd 

Open 

tPLZ/tPZL 

4.6 V 

tPHZ/tPZH 

GND 


LOAD CIRCUIT 


Timing 

Input 



2.3 V 
OV 



VOLTAGE WAVEFORMS 
PULSE DURATION 


Data 

Input 


- 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
<PLH 

Output 


^ 1.2 V 


^1.2 V 


W-►^tpHL 


2.3 V 
OV 


2.3 V 
OV 




i-VoH 

M.2V 

•VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 


Output 

Control 

(low-level 

enabling) 


Output 
Waveform 1 
SI at 4.6 V 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


Vl.2V -/l.2V 

K- — L- 


2.3 V 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Ci_ includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with internal conditions such that the output Is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, t^ < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are the same as t^js. 

tpzL and tpzH are the same as tgn- 

tpLH and tpm are the same as tp^. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74ALVCHR162269 

12-BIT TO 24-BIT REGISTERED BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

SCES050 - AUGUST 1995_ 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V ± 0.3 V 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 



c 

,6V 

TEST 

SI 

5000 


O Open 

'pd 

Open 

-VsA/- 


tPLZ/tPZL 

6V 


1 

? GND 

fPHZ/tpZH 

GND 


5000 


LOAD CIRCUIT 


Timing 

Input 


Data 

Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


^ 1.5 V 


tpLH —r* 


Output 




N-^tpHL 



N-tw-N 

I I 



VOLTAGE WAVEFORMS 
PULSE DURATION 


2.7 V 


OV 


Output 

Control 

(low-level 

enabling) 


Output 
Waveform 1 
S1at6V 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


'PZL-W I 

I I tpLZ-P| ^ 




tpHZ“>i k- 
tpZH->l W- I 



2.7 V 

OV 

3V 

VOL 

VOH 

OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. AH Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O ,< 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 

E. tpLZ and tpHZ are the same as t^js. 

F. tpzL and tpzn are the same as ten- 
Q- tPLH and tpHL are the same as tp^. 


Figure 2. Load Circuit and Voltage Waveforms 
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SN74ALVCH16270 
12-BIT TO 24.BIT REGISTERED BUS EXCHANGER 

WITH 3-STATE OUTPUTS 

SCES028-JULY 1995 

• Member of the Texas Instruments dgg or dl package 

IWdedi/s™ Family (TOP view) 

• EP/C^M (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Bus Hold on Data Inputs Eliminates 
the Need for External Pullup/Pulldown 
Resistors 

• Package Options Inciude Piastic Shrink 
Smaii-Outline (DL) and Thin Shrink 
Smaii-Outiine (DGG) Packages 

description 

This 12-bit to 24-bit registered bus exchanger is 
designed for 2.3-V to 3.6-V Vcc operation. 

The SN74ALVCH16270 is used in applications 
where data must be transferred from a narrow 
high-speed bus to a wide lower-frequency bus. 

The device provides synchronous data exchange 
between the two ports. Data is stored in the 
internal registers on the low-to-high transition of 
the clo ck (CLK) Input when the a pprop riate 
CLKEN inputs are low. The select (SEL) line 
selects 1B or 2B data for the A outputs. For data 
transfer in the A-to-B direction, a two-stage 

pipeline Is provided In the A-to-1 B path, _ 

with a single storage register in the A to 2B path. Proper control of the CLKENA inputs allows two sequential 
12-bit words to be present ed synchro nously as a 24-bit word on the B port. Data flow Is controlled by the 
active-low output enables (OEA, OEB). The control terminals are registered to synchronize the bus direction 
changes with CLK. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry Is provided to hold unused or floating data inputs at a valid logic level. 

The SN74ALVCH16270 Is available in Tl's shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 

The SN74ALVCH16270 is characterized for operation from -40®C to 85®C. 



EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA information la current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74ALVCH16270 

12-BIT TO 24-BIT REGISTERED BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

SCES028-JULY 1995_ 


Function Tables 

OUTPUT ENABLE 


INPUTS 

OUTPUTS 

CLK OEA 0^ 

A 1B,2B 

■1 

Z Z 

Z Active 

Active Z 

Active Active 


A-TO-B STORAGE (OEB = L) 


INPUTS 

OUTPUTS 

CLKENA1 

CLKENA2 

CLK 

A 

IB 

2B 

L 

H 

T 

L 

Lt 

2Bot 

L 

H 

T 

H 

Ht 

2Bot 

L 

L 

T 

L 

Lt 

L 

L 

L 

t 

H 

Ht 

H 

H 

L 

T 

L 

1Bot 

L 

H 

L 

T 

H 

1Bot 

H 

H 

H 

X 

X 

IBo* 

2Bot 


tlwo CLK edges are needed to propagate data. 

^Output level before the indicated steady-state input 
conditions were established 


B-TO-A STORAGE (OEA = L) 


INPUTS 

OUTPUT 

A 

CLKEN1B 

CLKEN2B 

CLK 

SEL 

IB 

2B 1 

H 

X 

X 

H 

B 


■B' 

X 

H 

X 


D 


BB 

L 

X 

T 




mm 

L 

X 

T 




H 

X 

L 

T 




L 

X 

L 

T 

H 


H 

H 


t Output level before the indicated steady-state input conditions were 


established 
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SN74ALVCH16270 
12-BIT TO 24-BIT REGISTERED BUS EXCHANGER 

WITH 3-STATE OUTPUTS 

logic diagram (positive logic) 
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SN74ALVCH16270 

12-BIT TO 24-BIT REGISTERED BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

SCES028-JULY 1995_ 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc • • -.... —..................... —..... -0.5 V to 4.6 V 

Input voltage range, VI: Except I/O ports (see Note 1) ................................ -0.5 V to 4.6 V 

I/O ports (see Notes 1 and 2) . -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Notes 1 and 2) .... . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) .. ±50 mA 

Continuous current through each Vqq or GND . ± 100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): DGG package . 1 W 

DL package . 1.4 W 

Storage temperature range, Tgtg .. - -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum, 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vqq Supply voltage 

2.3 3.6 

V 

V|H High-level input voltage 

Vqq = 2.3 V to 2.7 V 

1.7 

V 

Vqq = 2.7 V to 3.6 V 

2 

V 1 L Low-level input voltage 

Vqq = 2.3 V to 2.7 V 

0.7 

V 

Vqq = 2.7 V to 3.6 V 

0.8 

V] Input voltage 

0 Vcc 

V 

Vq Output voltage 

O 

O 

> 

o 

V 

Iqh High-level output current 

Vqq = 2.3 V 

-12 

mA 

Vqq = 2.7 V 

-12 

Vcc = 3V 

-24 

IqL Low-level output current 

Vqq = 2.3 V 

12 

mA 

Vcc = 2.7 V 

12 

> 

CO 

il 

O 

O 

> 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

“C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN74ALVCH16270 
12-BIT TO 24-BIT REGISTERED BUS EXCHANGER 

WITH 3-STATE OUTPUTS 

_ SCES028-JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

Iqh »-100 pA 

MIN to MAX 

Vcc-0-2 

V 

IqH = -6 mA, V|H “ 1.7 V 

2.3 V 

2 

Iqh “-■i2mA 

V|h.1.7V 

2.3 V 

1.7 

> 

CNJ 

1 

I 

> 

2.7 V 

2.2 

> 

CM 

1 

X 

> 

3V 

2.4 

Iqh = “24 mA, V|H - 2 V 

3V 

2 

VOL 

Iql » 100 pA 

MIN to MAX 

0.2 

1 

IOL = 6mA, V|l-0.7V 

2.3 V 

0.4 

IOL= 12 mA 

V|l-0.7V 

2.3 V 

0.7 

V|l-0.8V 

2.7 V 

0.4 

Iql = 24 mA, V|l = 0.8V 

3V 

0.55 

l| 

V| » Vcc O'" gnd 

3.6 V 

±5 

pA 

i|(hold) 

V|-0.7V 

2.3 V 

45 

pA 

V| = 1.7V 

^5 

V|x=0.8V 

3V 

75 

> 

CM 

II 

> 

-75 

V| » 0 to 3.6 V 

3.6 V 

±500 

ioz§ 

Vq = Vcc O'" GND 

3.6 V 

±10 

pA 

Ice 

V|-VccorGND, Iq-O 

3.6 V 

40 

pA 

Alec 

One input at Vcc “ 0.6 V, Other inputs at Vcc o*" GND 

3Vto3.6V 

750 

pA 


Control Inputs 

V| = Vcc orGND 

3.3 V 

3.5 

PF 


A or B ports 

Vo = Vcc Or GND 

3.3 V 

9 

PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t All typical values are at Vcc = 3-3 V, Ta = 25*C. 

§ For I/O ports, the parameter Iqz includes the input leakage current. 
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SN74ALVCH16270 

12-BIT TO 24-BIT REGISTERED BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

SCES028-JULY 1995 

timing requirements over recommended ranges of suppiy voitage and operating free-air 
temperature (uniess otherwise noted) 



switching characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) (see Figures 1 and 2) 



operating characteristics, Ta = 25°C 



PARAMETER 


TEST CONDITIONS 

Vcc = 2.5V 
±0.2V 

Vcc = 3.3V 
±0.3V 

UNIT 





TYP 

TYP 


Cpd 

Power dissipation capacitance 

Outputs enabled 

CL = 50pF, f = 10MHz 

87 

120 

PF 

Outputs disabled 

80.5 

118 
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SN74ALVCH16270 
12-BIT TO 24-BIT REGISTERED BUS EXCHANGER 

WITH 3-STATE OUTPUTS 

_SCES028-JULY 1995 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.5 V± 0.2 V 


4.6 V 



Timing 

Input 


Data 

Input 




^su 


th I 


2.3 V 
OV 




2.3 V 
OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 




1.2V 


"^>| ^1.2V 


2.3 V 
. OV 


tpLH 


Output 




-tPHL 

d-'^OH 

:1.2 V 

•VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 


TEST 

SI 

tpd 

Open 

tPLZ/tpZL 

4.6 V 

tPHZ/tPZH 

GND 


input 




VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 

enabling) | 

tPZL-W I4-, 


Vl.2V 

r-H- 


I I *PLZ->| K- 


Output 
Waveform 1 
SI at 4.6 V 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


2.3 V 

OV 


2.3 V 


OV 


2.3 V 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 

E. tpLZ and tpHZ are the same as t(jis. 

F. tpzL and tpzH are the same as tgn- 
G- tpHL and tpLH are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74ALVCH16270 

12-BIT TO 24-BIT REGISTERED BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

SCES028-JULY 1995_ 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V± 0.3 V 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


5000 

5000 


O Open 
9 GND 


TEST 

SI 

tpd 

Open 

tPLZ/tPZL 

6V 

tPHZ/tPZH 

GND 


LOAD CIRCUIT 


Timing 

Input 


k 


'su 57 




2.7 V 
OV 



VOLTAGE WAVEFORMS 
PULSE DURATION 


2.7 V 

OV 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 60 Q, V ^ 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpHZ are the same as t^is. 

tpzL and tpzH are the same as ten- 

tpHL and tpLH are the same as tpcj. 


Figure 2. Load Circuit and Voltage Waveforms 
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SN74ALVCH16271 
12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER 

WITH 3-STATE OUTPUTS 

SCES017-JULY 1995 


DGG OR DL PACKAGE 
(TOP VIEW) 


• Member of the Texas Instruments 
Wldebus^** Family 

• EP/C^m (Enhanced-Performance Implanted 
CMOS] Submicron Process 

• Bus Hold on Data Inputs Eliminates 
the Need for External Pullup/Pulldown 
Resistors 

• Packaged in Plastic Shrink Small-Outline 
(DL) and Thin Shrink Small-Outline (DGG) 

Packages 

description 

This 12-bit to 24-bit bus exchanger is designed for 
2.3-V to 3.6-V Vcc operation. 

The SN74ALVCH16271 is intended for appiica- 
tions where two separate datapaths must be 
muitipiexed onto, or demuitipiexed from, a singie 
datapath. This device is particularly suitable as an 
interface between conventional DRAMs and 
high-speed microprocessors. 

A data is stored in the internal A-to-B registers on 
the low-to-high tr ansition of the clock (CLK) input, 
provided that the CLKENA inputs are low. Proper 
control of these inputs allows two sequential 
12-bit words to be presented as a 24-bit word on 
the B port. 

Transparent latches in the B-to-A path allow 
asynchronous operation in order to maximize 
memory access throughput. These latches 
transfer data when t he la tch-enable (LE) inputs 
are low. The select (SEL) line selects 1B or 2B 
data for the A outputs. Data fl ow is contro lled by 
the active-low output enables (OEA, OEB). 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74ALVCH16271 is available In Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 

The SN74ALVCH16271 is characterized for operation from -40®C to 85®C. 


OEA[ 

7^ 

56 ] 

leib[ 

2 

55 ] 

2B3[ 

3 

54 ] 

gnd[ 

4 

53 ] 

2B2[ 

5 

52] 
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6 
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Vcci 

7 

50 ] 
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49 ] 

A2[ 

9 

48] 

A3t 
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47] 
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11 
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A4t 

12 
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13 

44 ] 

A6[ 

14 
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16 
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17 
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gnd[ 

18 

39 ] 

A10[ 

19 

38 ] 

A11 [ 

20 

37] 

A12[ 

21 

36 ] 

Vcci 

22 

35] 

1B1 [ 

23 

34] 

1B2[ 

24 

33 ] 

GND[ 

25 

32 ] 

1B3[ 

26 

31] 

LE2B[ 

27 

30 ] 

§EL[ 

28 

29 ] 


1B12 

1B11 


1B7 

Vcc 

1B6 

1B5 

GND 

1B4 
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SN74ALVCH16271 

12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

SCES017-JULY199S__ 


logic diagram (positive logic) 



j 1 of 12 Channels 
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SN74ALVCH16271 
12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER 

WITH 3-STATE OUTPUTS 

SCES017-JULY1995 


Function Tables 

OUTPUT ENABLE 


INPUTS 

OUTPUTS 

OEA OEB 

A 1B,2B 

H H 

H L 

L H 

L L 

Z Z 

Z Active 

Active Z 

Active Active 


A-TO-B STORAGE (OEB = L) 


1 INPUTS 1 

OUTPUTS 

CLKENA1 

CLKENA2 

CLK 

A 

IB 

2B 

H 

H 

X 

X 

IBot 

2Bot 

L 

X 

T 

L 

L 

X 

L 

X 

T 

H 

H 

X 

X 

L 

T 

L 

X 

L 

X 

L 

T 

H 

Ao 

H 


B-TO-A STORAGE (OEA = L) 


INPUTS 1 

OUTPUT 

A 

Ll 


IB 

2B 

H 

X 

X 

X 

Agt 

H 

X 

X 

X 

Agt 

L 

H 

L 

X 

L 

L 

H 

H 

X 

H 

L 

L 

X 

L 

L 

L 

L 

X 

H 

H 


t Output level before the indicated steady-state 
input conditions were established 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . V to 4.6 V 

Input voltage range, VI: Except I/O ports (see Note 1) .. -0.5 V to 4.6 V 

I/O ports (see Notes 1 and 2) . -0.5 V to Vcc + 0*^ V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0*^ V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through each Vcc ... ±100 mA 

Maximum power dissipation at Ta = 55®C (in stili air) (see Note 3): DGG package . 1 W 

DL package . 1.4 W 

Storage temperature range, Tgtg . -65°C to 150°C 


^ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Therma/Cons/Jeraf/ons application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74ALVCH16271 

12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

SCES017-JULY1995 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

2.3 3.6 

V 

V|H High-level input voltage 

Vcc = 2.3 V to 2.7 V 

1.7 

V 

Vcc = 2.7 V to 3.6 V 

2 

V|L Low-level input voltage 

Vcc = 2.3 V to 2.7 V 

0.7 

V 

Vcc = 2.7 V to 3.6 V 

0.8 

V| Input voltage 

0 Vcc 

V 

Vq Output voltage 

0 Vcc 

V 

Iqh High-level output current 

Vcc = 2.3 V 

-12 

mA 

Vcc = 2.7 V 

-12 

> 

CO 

II 

O 

O 

> 

-24 

Iql Low-level output current 

Vcc = 2.3 V 

12 

mA 

Vcc » 2.7 V 

12 

> 

CO 

II 

O 

O 

> 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

"C 


C 

o 

H 

U 

JJ 

m 

< 

m 


NOTE 4: Unused control inputs must be held high or iow to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

IOH = -100mA 

MIN to MAX 

VcC“0.2 

V 

Iqh = “6 mA, V|h = 1.7V 

2.3 V 

2 

Iqh = “'12 mA 

V|h = 1.7V 

2.3 V 

1.7 

V|h = 2V 

2.7 V 

2.2 

> 

CM 

II 

X 

> 

3V 

2.4 

Iqh = “24 mA, V|h = 2 V 

3V 

2 

VoL 

Iql = 

MIN to MAX 

0.2 

V 

Iql = 6 mA, V|l = 0.7V 

2.3 V 

0.4 

IOL= '•2 mA 

V|l = 0.7V 

2.3 V 

0.7 

V|L = 0.8 V 

2.7 V 

0.4 

Iql = 24 mA, V|l = 0.8V 

3V 

0.55 

l| 

V| = Vcc or GND 

3.6 V 

±5 

mA 

>l(hold) 

V| = 0.7 V 

2.3 V 

45 

pA 

V| = 1.7V 

-45 

V| = 0.8 V 

3V 

75 

> 

Cvl 

> 

-75 

V| = 0to 3.6V 

3.6 V 

±500 

ioz§ 

Vo = Vcc O'* gnd 

3.6 V 

±10 

pA 

Icc 

V| « Vcc or GND, Iq = 0 

3.6 V 

40 

mA 

Alec 

One input at Vcc ” 6-6 V, Other inputs at Vcc o*" GND 

3 V to 3.6 V 

750 

pA 

OlHi 

Control inputs 

V| = Vcc or GND 

3.3 V 


PF 

Cjo 

A or B ports 

Vo = Vcc or GND 

3.3 V 


PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t Typical values are measured at Vcc « 3.3 V, Ta = 25®C. 

§ For I/O ports, the parameter Iqz includes the input leakage current. 
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SN74ALVCH16272 
12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER 

WITH 3-STATE OUTPUTS 


I • Member of the Texas Instruments 
I Wldebus'^^ Family 

I • EPIC^^ (Enhanced-Performance Implanted 
I CMOS) Submicron Process 

I • Bus Hold on Data Inputs Eliminates 
the Need for External Pullup/Pulldown 
Resistors 

• Packaged in Piastic Shrink Smaii-Outiine 
(DL) and Thin Shrink Smaii-Outiine (DGG) 
Packages 

description 

This 12-bit to 24-bit bus exchanger is designed for 
2.3-V to 3.3-V Vqc operation. 

The SN74ALVCH16272 is intended for applica¬ 
tions where two separate datapaths must be 
multiplexed onto, or demultiplexed from, a single 
datapath. This device is particularly suitable as an 
interface between conventional DRAMs and 
high-speed microprocessors. 

Data from the A inputs is stored in the internal 
registers on the low-to -high tran sition of the clock 
(CLK) input, when the CLKENA inputs are low. A 
two-stage pipeline is provided in each of the 
A-to-1 B and A-to-2B paths to serve as a shallow 
write buffer. 

Transparent latches are provided in the B-to-A 
path to allow asynchronous operation to maximize 
memory access throughput. These latches 
transfer data when t he la tch-enable (LE) inputs 
are low. The select (SEL) line selects 1B or 2B 
data for the A outputs. Data fl ow is contro lled by 
the active-low output enables (OEA, OEB). 


SCES057 - OCTOBER 1995 


DGG OR DL PACKAGE 
(TOP VIEW) 


OEA 

LEiB 

2B3 

GND 

2B2 

2B1 

Vcc 

A1 

A2 

A3 

GND 

A4 

A5 

A6 

A7 

A8 

A9 

GND 

A10 

All 

A12 

Vcc 

1B1 

1B2 

GND 

1B3 

LE2B 

SEL 


[rc’ 

56 

] OEB 

[2 

55 

] CLKENA2 

[3 

54 

] 2B4 

[4 

53 

] GND 

[5 

52 

] 2B5 

[6 

51 

] 2B6 

[7 

50 

] Vcc 

[8 

49 

] 2B7 

[9 

48 

] 2B8 

[10 

47 

] 2B9 

[11 

46 

] GND 

[12 

45 

] 2B10 

13 

44 

] 2B11 

[14 

43 

] 2B12 

[15 

42 

] 1B12 

[16 

41 

] 1B11 

[17 

40 

] 1B10 

[18 

39 

] GND 

[19 

38 

] 1B9 

[ 20 

37 

] IBS 

[21 

36 

] 1B7 

[ 22 

35 

] Vcc 

[ 23 

34 

] 1B6 

[24 

33 

] 1B5 

[25 

32 

] GND 

[ 26 

31 

] 1B4 

[27 

30 

] CLKENA1 

[ 28 

29 

] CLK 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74ALVCH16272 is available In Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 


The SN74ALVCH16272 is characterized for operation from -40®C to 86®C. 


EPIC and Widebus are trademarks of Texas Instruments incorporated. 


PRODUCT PREVIEW information concerns products In the formative or 
deelqn phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN74ALVCH16272 

12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

SCES057 - OCTOBER 1995 
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SN74ALVCH16272 
12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER 

WITH 3-STATE OUTPUTS 

_SCES057-OCTOBER 1995 


Function Tables 

OUTPUT ENABLE 


INPUTS 

OUTPUTS 


A 1B,2B 


Z Z 

IBI 

Z Active 


Active Z 

■Hi 

Active Active 


A-TO>B STORAGE (OEB s L) 


INPUTS I 

OUTPUTS 1 

CLKENA1 

CLKENA2 

CLK 

A 

1B 

2B 

H 

H 

X 

X 

1Bot 

2Bot 


X 

t 

L 

Lt 

X 


X 

T 

H 

Ht 

X 


L 

T 

L 

X 

L 


L 

T 

H 

Ao 

H 


t Two CLK edges are needed to propagate data. 


B-TO-A STORAGE (OEA = L) 


INPUTS I 

OUTPUT 

A 

LE 


1B 

2B 

H 

X 

X 

X 

Ao^ 

H 

X 

X 

X 

Aq^ 

L 

H 

L 

X 

L 

L 

H 

H 

X 

H 

L 

L 

X 

L 

L 

L 

L 

X 

H 

H 


+ Output level before the indicated steady-state 
input conditions were established 
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SN74ALVCH16272 

12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

SCES057 - OCTOBER 1995_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ■ • ... -0*5 V to 4.6 V 

Input voltage range, VI: Except I/O ports (see Note 1) . -0.5 V to 4.6 V 

I/O ports (see Notes 1 and 2) . -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vqc + 0.5 V 

Input clamp current, I|k (Vj < 0) .. -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through each Vcc o*' . ±100 mA 

Maximum power dissipation at Ta = 65®C (in stili air) (see Note 3): DGG package . 1 W 

DL package . 1.4 W 

Storage temperature range, Tstg . -. -65®C to 150°C 


t Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 760 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

2.3 3.6 

V 

V|H High-level Input voltage 

Vcc “2.3 V to 2.7 V 

1.7 

V 

Vcc-2.7 V to 3.6 V 

2 

ViL Low-level input voltage 

Vcc-2.3 V to 2.7 V 

0.7 

V 

Vcc-2.7 V to 3.6 V 

0.8 

V| Input voltage 

O 

o 

V 

Vq Output voltage 

0 Vcc 

V 

lOH High-level output current 

Vcc-2.3 V 

-12 

mA 

Vcc “2.7 V 

-12 

> 

eo 

O 

O 

> 

-24 

Iql Low-level output current 

Vcc-2.3 V 

12 

mA 

Vcc-2.7 V 

12 

> 

CO 

H 

o 

O 

> 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

“C 


NOTE 4: Unused control Inputs must be held high or low to prevent them from floating. 
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SN74ALVCH16272 
12<BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER 

WITH 3-STATE OUTPUTS 

_ _SCES057 - OCTOBER 1995 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

Iqh =-100 mA 

MIN to MAX 

VcC-0.2 

V 

IOH=-6mA, V|h = 1.7V 

2.3 V 

2 

IOH = -12mA 

V|h = 1.7V 

2.3 V 

1.7 

> 

CM 

II 

X 

> 

2.7 V 

2.2 

> 

CM 

X 

> 

3V 

2.4 

IOH=“24mA, V|h = 2V 

3V 

2 

VoL 

IOL=100pA 

MIN to MAX 

0.2 

V 

IOL = 6mA, V|l = 0.7V 

2.3 V 

0.4 

IOL= 12 mA 

V|l = 0.7V 

2.3 V 

0.7 

V|l = 0.8V 

2.7 V 

0.4 

IOL = 24mA, V|l = 0.8V 

3V 

0.55 

l| 

V| = Vqc or GND 

3.6 V 

±5 

mA 

l|(hold) 

V|-0.7V 

2.3 V 

45 

mA 

< 

n 

< 

-45 

V| = 0.8 V 

3V 

75 

< 

fi 

< 

-75 

V| = 0 to 3.6 V 

3.6 V 

±500 

ioz§ 

Vq = Vcc or GND 

3.6 V 

±10 

HA 

Ice 

V| a Vcc or GND, Iq = 0 

3.6 V 

40 

pA 

Alec 

One input at Vcc - 0.6 V, Other inputs at Vcc or GND 

3 V to 3.6 V 

750 

pA 

Ci 

Control inputs 

V| = Vcc or GND 

3.3 V 


PF 

Cio 

A or B ports 

Vo = Vcc or GND 

3.3 V 


PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t Typical values are measured at Vcc = 3-3 V, Ta = 25®C. 

§ For I/O ports, the parameter Iqz includes the input leakage current. 
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■ • Member of the Texas Instruments 

■ Widebus'^** Family 

■ • EP/C^^ (Enhanced-Performance Implanted 

I CMOS) Submicron Process 

I • Bus Hold on Data Inputs Eliminates the 
Need for External Puilup/Pulldown 
Resistors 

• Package Options Include Plastic 300-mil 
Shrink Smaii-Outline (DL) and Thin Shrink 
Small-Outiine (DGG) Packages 

description 

This 1-biHo-4-bit address driver is designed for 
2.3-V to 3.6-V Vcc operation. 

The SN74ALVCH16344 is used in applications 
where four separate memory locations must be 
addressed by a single address. 

Active bus-hold circuitry is provided to hold 
unused or floating inputs at a valid logic level. 

The SN74ALVCH16344 is packaged In Tl’s shrink 
small-outline (DL) and thin shrink small-outline 
(DGG) packages, which provide twice the I/O pin 
count and functionality of standard small-outline 
packages in the same printed-circuit-board area. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vcc 
through a pullup resistor; the minimum value of 
the resistor is determined by the current-sinking 
capability of the driver. 

The SN74ALVCH16344 Is characterized for 
operation from -40°C to 85°C. 


SN74ALVCH16344 
1-TO-4 ADDRESS DRIVER 
WITH 3-STATE OUTPUTS 

SCES054 ~ SEPTEMBER 1995 


DGG OR DL PACKAGE 


crop VIEW) 

0ET[ 

1 

56 

]OE4 

1B1 [ 

2 

55 

]8B1 

1B2 [ 

3 

54 

]8B2 

GND [ 

4 

53 

]GND 

1B3 [ 

5 

52 

]8B3 

1B4 [ 

6 

51 

]8B4 

Vcc [ 

7 

50 

] Vcc 

ia[ 

8 

49 

]8A 

2B1 [ 

9 

48 

] 7B1 

2B2 [ 

10 

47 

]7B2 

GND [ 

11 

46 

]gnd 

2B3 [ 

12 

45 

] 7B3 

2B4 [ 

13 

44 

] 7B4 

2A[ 

14 

43 

]7A 

3A[ 

15 

42 

]6A 

3B1 [ 

16 

41 

]6B1 

3B2 [ 

17 

40 

] 6B2 

GND [ 

18 

39 

]GND 

3B3[ 

19 

38 

]6B3 

3B4[ 

20 

37 

]6B4 

4A[ 

21 

36 

]5A 

Vcc i 

22 

35 

] Vcc 

4B1 [ 

23 

34 

]5B1 

4B2 [ 

24 

33 

]5B2 

GND [ 

25 

32 

]gnd 

4B3 [ 

26 

31 

]5B3 

4B4 [ 

27 

30 

]5B4 

OE2 [ 

28 

29 

]OE3 


FUNCTION TABLE 


INPUTS { 

OUTPUT 

Bn 


A 

L 

H 

H 

L 

L 

L 

H 

H 

Z 


EPIC, and Widebus are trademarks of Texas Instruments Incorporated. 


ADVANCE INFORMATION concerns new products In the sampling or 
preproduction phase of development Characteristic data and other 
specifications are subject to change without notice. 
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SN74ALVCH16344 
1-T0-4 ADDRESS DRIVER 
WITH 3-STATE OUTPUTS 

_SCES054 - SEPTEMBER 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . ”0-5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 4.6 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0) ... -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . -^0 

Continuous output current, Iq (Vq = 0 to Vcc) . 

Continuous current through each Vcc GND . ±100 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 3): DGG package . 1 W 

DL package . 1.4 W 

Storage temperature range, Tstg . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150*’C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations applicaWon note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

2.3 3.6 

V 

V|H High-level input voltage 

Vcc = 2.3 V to 2.7 V 

1.7 

V 

Vcc = 2.7 V to 3.6 V 

2 

V 1 1 Low-level input voltage 

Vcc* 2.3 V to 2.7 V 

0.7 

V 

Vcc* 2.7 V to 3.6 V 

0.8 

V| Input voltage 

O 

o 

V 

Vq Output voltage 

O 

o 

V 

•oh High-level output current 

Vcc* 2.3 V 

-12 

mA 

Vcc* 2.7 V 

-12 

< 

o 

o 

R 

CO 

< 

-24 

Iql Low-level output current 

Vcc* 2.3 V 

12 

mA 

Vcc* 2.7 V 

12 

> 

CO 

O 

O 

> 

24 

At/Av Input transition rise or fail rate 

o 

o 

ns/V 

Ta Operating free-air temperature 

-40 85 

—1 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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ADVANCE INFORMATION 


SN74ALVCH16344 
1-T0-4 ADDRESS DRIVER 
WITH 3-STATE OUTPUTS 

SCES0S4- SEPTEMBER 1995_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

Iqh =-100pA 

MIN to MAX 

VcC-0.2 

V 

IOH=-6mA, V|h = 1.7V 

2.3 V 

2 

IOH=-12mA 

V|h = 1.7V 

2.3 V 

1.7 

V|H = 2V 

2.7 V 

2.2 

> 

CM 

11 

X 

> 

3V 

2.4 

Iqh = -24 mA, V|h = 2 V 

3V 

2 

VoL 

Iql = 100 pA 

MIN to MAX 

0.2 

V 

iOL = 6mA, V|l = 0.7V 

2.3 V 

0.4 

Iql =12 mA 

V|L = 0.7 V 

2.3 V 

0.7 

V|l = 0.8V 

2.7 V 

0.4 

Iql = 24 mA, V|l = 0.8V 

3V 

0.55 

l| 

V| = Vcc orGND 

3.6 V 

±5 


l|(hold) 

V| = 0.7 V 

2.3 V 

45 

mA 

V| = 1.7V 

-45 

V| = 0.8 V 

3V 

75 

> 

CM 

II 

> 

-75 

V| = 0 to 3.6 V 

3.6 V 

±500 

loz 

Vq = Vcc or GND 

3.6 V 

±10 

mA 

Icc 

V| = Vcc O'” gnd, Iq = 0 

3.6 V 

40 

pA 

Alec 

One input at Vcc ” 0.6 V, Other inputs at Vcc or CND 

3Vto3.6V 

750 

pA 

Ci 

Control inputs 

V| = Vcc orGND 

3.3 V 

3.5 

PF 

Data inputs 

6 

Co 

Outputs 

V| = VccorGND 

3.3 V 

7 

PF 


t For conditions shown as MiN or MAX, use the appropriate values under recommended operating conditions, 
t All typical values are at Vcc = 3.3 V, T* = 25°C. 
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SN74ALVCH16344 
1-T0-4 ADDRESS DRIVER 
WITH 3-STATE OUTPUTS 

_SCES054-SEPTEMBER 1995 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.5 V± 0.2 V 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500^ 

-vw- 

I 500 0 


O 

O Open 
9 GND 


TEST 

SI 

^pd 

Open 

tPLZ/tPZL 

4.6 V 

tPHZ/tPZH 

GND 


LOAD CIRCUIT 


Timing 

Input 


Data 

Input 


3l<iE 


k , , —►! 

I Uu • th I 


2.3 V 
OV 


2.3 V 
OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input ^ 1.2 V 
tPLH —j<- 




1.2 V 


2.3 V 
OV 


-tPHL 


Output 




^-VoH 

:1.2 V 

•VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


Input 


BdIXE 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 

Control 

(low-level 

enabling) 


Output 
Waveform 1 
SI at 4.6 V 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


tpZL->l 1^ ' _J L- 

I tpLZ-^ ^ 

I I I 


2.3 V 

OV 


2.3 V 


OV 


\l2V I V - 

V |/VOL + 0.3V 

N-^-VoL 


tpZH ->1 W- 


tPHZ->| 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf s 2.5 ns. 
The outputs are measured one at a time with one transition per measurement. 
tpLZ and tpHZ are the same as t^is. 

^PZL 2 ind tpzH are the same as t^n- 
tpHL and tpLH are the same as tp^j. 


Figure 1. Load Circuit and Voltage Waveforms 
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ADVANCE INFORMATION 


SN74ALVCH16344 
1-T0-4 ADDRESS DRIVER 
WITH 3-STATE OUTPUTS 

SCES054 - SEPTEMBER 1995_ 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V ± 0.3 V 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


5000 

-AAAr- 


5000 


O Open 
9 6ND 


TEST 

S1 

^pd 

Open 

tPLZ/tPZL 

6V 

tpHZ/tpZH 

GND 


LOAD CIRCUIT 


Timing 

input 




^su 


►I#—— N 

^ th I 


2.7 V 
OV 



VOLTAGE WAVEFORMS 
PULSE DURATiON 


2.7 V 


OV 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

Ail Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq » 50 O, tr ^ 2.5 ns, tf ^ 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are the same as t(jjs. 

tpzL and tp2H are the same as t^n* 

tPHL and tpLH are the same as tp^. 


Figure 2. Load Circuit and Voltage Waveforms 
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SN74ALVCH16373 
16-BIT TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

_SCES020-JULY 1995 


• Member of the Texas Instruments 
Wldebus^^ Family 

• EPIC^^ (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• ESD Protection Exceeds 2000 V Per 
MiL-STD-833C, Method 3015; Exceeds 
200 V Using Machine Modei 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Bus Hoid on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic 300-mii 
Shrink Smaii-Outilne (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 16-bit transparent D-type latch is designed 
for 2.3-V to 3.6-V Vcc operation. 

The SN74ALVCH16373 is particularly suitable 
for implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 

This device can be used as two 8-bit latches or 
one 16-bit latch. When the latch-enable (LE) input 
is high, the Q outputs follow the data (D) inputs. 

When LE Is taken low, the Q outputs are latched 
at the levels set up at the D inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. OE does not affect internal operations of the latch. Old 
data can be retained or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry Is provided to hold unused or floating data Inputs at a valid logic level. 

The SN74ALVCH16373 is available in Tl’s shrink smail-outllne (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outiine packages in the 
same printed-circuit-board area. 

The SN74ALVCH16373 is characterized for operation from -40°C to 85°C. 



EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information la currant as of publication date. 
Products conform to specifications per the terms of Texas instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN74ALVCH16373 

16-BlT TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCES020 -JULY 1995_ 


FUNCTION TABLE 
(each 8-blt section) 


1 INPUTS 1 

OUTPUT 


LE 

D 

Q 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

z 


logic symbolt logic diagram (positive logic) 



t This symbol Is In accordance with ANSI/IEEE Std 91-1984 and 
I EC Publication 617-12. 
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SN74ALVCH16373 
16-BIT TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCES020-JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ..o ...... -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) . . .... -0.5 V to 4.6 V 

Output voltage range, Vq (see Notes 1 and 2) .... ..o____....... -0.5 V to Vqq -i- 0.5 V 

Input clamp current, I|k (V| < 0) .........................................__ — ........ -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) ...... ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) .. ±50 mA 

Continuous current through each Vqq or GND . ± 100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): DGG package . 0.85 W 

DL package .. 1.2 W 

Storage temperature range, Tstg . -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150“C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations ap^iWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vqq Supply voltage 

2.3 3.6 

V 

V|H High-level input voltage 

Vcc = 2.3 Vto 2.7 V 

1.7 

V 

Vqc = 2.7 V to 3.6 V 

2 

V|i_ Low-level input voltage 

Vcc = 2.3 Vto 2.7 V 

0.7 

V 

Vqc = 2.7 V to 3.6 V 

0.8 

V| Input voltage 

0 Vqc 

V 

Vq Output voltage 

0 Vqc 

V 

IqH High-level output current 

Vqc = 2.3 V 

-12 

mA 

Vcc = 2.7 V ^ 

-12 

> 

CO 

II 

O 

O 

> 

-24 

IqL Low-level output current 

Vcc = 2.3 V 

12 

mA 

Vcc = 2.7 V 

12 

Vcc = 3 V 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

“C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN74ALVCH16373 

16-BIT TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCES020-JULY 1995_ 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

IOH=~100 4A 

MIN to MAX 

Vcc-0.2 

V 

Iqh = -6 mA 

V|h = 1.7V 

2.3 V 

2 

IOH*“12mA 

V,h = 1.7V 

2.3 V 

1.7 

> 

CM 

X 

> 

mEEom 

2.2 

> 

CM 

X 

> 

3V 

2.4 

Iqh - -24 mA 

> 

CM 

H 

X 

> 

3V 

2 

VoL 


MIN to MAX 

0.2 

V 

IqL = 6 mA 

V|l = 0.7V 

2.3 V 

0.4 

IOL=12mA 

V|l = 0.7V 

2.3 V 

0.7 

IOL=12mA 

V|l = 0.8V 

2.7 V 

0.4 

lOL = 24 mA 

V|l = 0.8V 

3V 

0.55 

l| 

V|-VccorGND 

3.6 V 

±5 

pA 

l|(hold) 

Vi = 0.7V 

2.3 V 

45 

mA 

V|-1.7V 

3V 

-45 

V| = 0.8V 

3V 

75 

II 

< 

3V 

-75 

V|-0to3.6V 

3.6 V 

±500 

loz 

Vq = Vqc GND 

3.6 V 

±10 

pA 

Ice 

V| = VccorGND, IO = 0 

3.6 V 

40 

pA 

Alec 

One input at Vcc ” 3-3 V, Other inputs at Vcc or GND 

3Vto3.6V 

750 

pA 

Ci 

Control inputs 

V| = Vcc orGND 

3.3 V 

3 

PF 

Data inputs 

6 


Outputs 

Vq “ Vcc or 

3.3 V 

7 

PF 


t For conditions shown as MIN or MAX use the appropriate values under recommended operating conditions, 
t Typical values are measured at Vcc * 3.3 V, Ta = 25®C. 


timing requirements over recommenddd^^perating free-air temperature range (uniess otherwise 
noted) (see Figures 1 and 2) 
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SN74ALVCH16373 
16-BIT TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCES020-JULY 1995 


switching characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) (see Figures 1 and 2 ) 


PARAMETER 

FROM 

ONPUT) 

TO 

(OUTPUT) 


Vcc= 

2.7 V 


UNIT 


MIN 

MAX 

MIN 

MAX 

MIN 

MAX 


tpd 

D 

Q 

1 

5.1 

4.3 

1.1 

3.6 


LE 

Q 

1 

5.5 

4.6 

1 

3.9 

ns 

ten 

OE 

Q 

1 

6.5 

■■Eg 

1 

4.7 

ns 

tdis 

OE 

Q 

1.9 

5.3 

4.5 

1.4 

4.1 

ns 
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SN74ALVCH16373 

16-BIT TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCES020-JULY 1995_ 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.5 V± 0.2 V 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 ^ 

500 0 


O 

O Open 
? GND 


TEST 

S1 

tpd 

Open 

tPLZ/tPZL 

4.6 V 

tPHZ/tpZH 

GND 


LOAD CIRCUIT 


Timing 

input 



2.3 Y 
OV 



VOLTAGE WAVEFORMS 
PULSE DURATiON 


2.3 V 

OV 



VOLTAGE WAVEFORMS 
PROPAGATiON DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.6 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpHZ af© the same as tdjg. 

tpzL and tpzn are the same as ten- 

tpLH and tpHL are the same as tp^. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74ALVCH16373 
16-BIT TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

_SCES020-JULY 1995 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V ± 0.3 V 


500 ^ 

-AA/V- 


500 Q 


6V 


S1 


O Open 
9 GND 


TEST 

SI 

Ipd 

Open 

tPLZ/tpZL 

6V 

tPHZ/IPZH 

GND 


LOAD CIRCUIT 


Timing 

Input 


Data 

Input 




k-;-►j4—-H 

I ^su ' 'h I 

^ 1 ^1.5 V 


2.7 V 
OV 




1.5 V 


2.7 V 
OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 1.5 V 

‘PLH —-P{ 




I 

‘PHt 


2.7 V 
■ OV 


Output 


15V 


-VOH 

1.5 V 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


Input 




VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 

Control 

(low-level 

enabling) 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 




tpZL-H k— 


2.7 V 

OV 


2.7 V 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, tr < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHz are the same as tdjs- 

tpzL and tpzH are the same as tep. 

tpLH and tpHL are the same as tpd. 


Figure 2. Load Circuit and Voitage Waveforms 
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SN74ALVCH16374 
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCES021-JULY 1995 

• Member of the Texas Instruments dgg or dl package 

Widebus^^ Family 

• EP/C^M (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-833C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 

R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Bus Hold On Data Inputs Eliminates the 
Need for External Puliup/Puildown 
Resistors 

• Package Options Include Plastic 300-mii 
Shrink Small-Outiine (DL) and Thin Shrink 
Smaii-Outiine (DGG) Packages 

description 

This 16-bit edge-triggered D-type flip-flop is 
designed for 2.3-V to 3.6-V Vcc operation. 

The SN74ALVCH16374 Is particularly suitable 
for implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. It 
can be used as two 8-bit flip-flops or one 16-bit 
flip-flop. On the positive transition of the clock 
(CLK) input, the Q outputs of the flip-flop take on 
the logic levels set up at the data (D) inputs. OE) 
can be used to place the eight outputs in either a normal logic state (high or low logic levels) or a high-impedance 
state. In the high-impedance state, the outputs neither load nor drive the bus lines significantly. The 
high-impedance state and the Increased drive provide the capability to drive bus lines without need for interface 
or pullup components. OE does not affect Internal operations of the flip-flop. Old data can be retained or new 
data can be entered while the outputs are In the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74ALVCH16374 is available In Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circult-board area. 

The SN74ALVCH16374 is characterized for operation from -40°C to 85°C. 



EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information is currant as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74ALVCH16374 

16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCES021-JULY 1995 
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SN74ALVCH16374 
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

_SCES021 - JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc - • -.„ = .o = -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) ................................................ -0.5 V to 4.6 V 

Output voltage range, Vq (see Notes 1 and 2) ................................. -0.5 V to Vqc + 0.5 V 

Input clamp current, IjK (V| < 0) .. -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ..- -.. ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) -.-. 

Continuous current through each Vcc oi'GND .. ±100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): DGG package . 0.85 W 

DL package . 1.2 W 

Storage temperature range, Tstg . -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value Is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4} 


1 1 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 


2.3 

3.6 

V 

V|H 

High-level input voltage 

Vcc = 2.3 V to 2.7 V 

1.7 

\/ 

Vcc = 2.7 V to 3.6 V 

2 


V|L 

Low-level input voltage 

Vcc = 2.3 V to 2.7 V 

0.7 

\/ 

Vcc = 2.7 V to 3.6 V 

0.8 


V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 



Vcc = 2.3 V 

-12 


lOH 

High-level output current 

Vcc = 2.7 V 

-12 

mA 



> 

CO 

O 

O 

> 

-24 




Vcc = 2.3 V 

12 


lOL 

Low-level output current 

Vcc = 2.7 V 

12 

mA 



> 

CO 

II 

O 

O 

> 

24 


At/Av 

input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

“C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN74ALVCH16374 

16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCES021 - JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

lOH =-100 

MIN to MAX 

Vcc-0.2 

V 

IOH“-6mA, Vj|-|®1.7V 

2.3 V 

2 

lOH =-12 mA 

|V|h = 1.7V I 

2.3 V 

1.7 

> 

CM 

H 

X 

> 

2.7 V 

2.2 

> 

CM 

II 

3V 

2.4 

lOH = -24 mA, V|h = 2 V 

3V 

2 

VOL 

IOL= 100 pA 

MIN to MAX 

0.2 

V 

IOL = 6mA, V|l = 0.7V 

2.3 V 

0.4 

IOL=12mA, V|l = 0.7V 

2.3 V 

0.7 

IOL=12mA, V|l*0.8V 

2.7 V 

0.4 

IOL = 24mA, V|l = 0.8V 

3V 

0.55 

l| 

V| = Vcc or GND 

3.6 V 

±5 

mA 

l|(hold) 

V| = 0.7 V 

2.3 V 

45 

pA 

V| = 1.7V 

2.3 V 

-45 

V| = 0.8 V 

3V 

75 

> 

CM 

II 

> 

3V 

-75 

V| = 0to3.6V 

3.6 V 

±500 

'oz 

Vq = VcQ or GND 

3.6 V 

±10 

pA 

icc 

V| = VccorGND, IO = 0 

3.6 V 

40 

mA 

Alee 

One input at Vec ” 0.6 V, Other inputs at Vec or GND 

3 V to 3.6 V 

750 

— 

■ 

Control inputs 

V| = Vcc or GND 

3.3 V 

3 

pF 

Data Inputs 

6 

I Co 

Outputs 

Vq = Vcc or GND 

3.3 V 

7 

PF 


t For conditions shown as MIN or MAX use the appropriate values under recommended operating conditions. 
t Typical values are measured at Vqq = 3.3 V, Ta = 25®C. 


timing requirements over recommended operating free-air temperature range (uniess otherwise 
noted) (see Figures 1 and 2) 
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SN74ALVCH16374 
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCES021 - JULY 1995 


switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Figures 1 and 2) 


PARAMETER 

FROM 

/iKiDi m 

TO 

(OUTPUT) 

Vcc = 2-5 V 
±0.2V 

Vcc = 

2.7 V 

Vcc = 3-3 V 
±0.3V 

UNIT 



1 MIN 

MAX I 

MIN 

MAX 

1 MIN 

MAX 1 


^max 



1 150 I 

150 

1 150 I 

MHz 

tod 

CLK 

Q 

1 

5.9 

4.9 

1 

4.2 

ns 

*en 

CLK 

Q 

1 

6.7 

5.9 

1 

4.8 

ns 

^dis 

CLK 

Q 

1.7 

5.5 

4.7 

1.2 

lEO 

ns 
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SN74ALVCH16374 

16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCES021-JULY 1995__ 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.5 V± 0.2 V 


4.6 V 



TEST 

S1 

tpd 

open 

•PLZ^PZL 

4.6 V 

tPHZ«PZH 

GND 


Timing 

Input 




^su 


M , M 

th I 


2.3 V 
OV 


Input 


—sy-y— 

JflA_ a:!! 


VOLTAGE WAVEFORMS 
PULSE DURATION 



2.3 V 

OV 

2.3 V 

OV 

2.3 V 
I 

VOL 

VOH 

/ 

OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpHZ ai'e the same as tdig. 

tpzL and tpzH are the same as t^p. 

tpLH and tpHL are the same as tp<j. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74ALVCH16374 
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCES021 - JULY 1995 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V ± 0.3 V 


From Output_^ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 Q 
-VW- 


5000 


6V 


Si 


O Open 
9 GND 


LOAD CIRCUIT 


Timing 

Input 


Data 

Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 1.5 V 

tPLH -►! 


^N ^1.5V 


2.7 V 
. OV 


W-tpHL 


Output 



TEST 

SI 

tpd 

Open 

tpLZ/tpZL 

6V 

tpHZ/tpZH 1 

GND 



VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) | 

<PZL-W 



1.5 V 




2.7 V 


OV 


PLZ-^ K- 


Output 
Waveform 1 
S1at6V 
(see Note B) 

. , , <PZH -W !♦- 
Output I 

Waveform 2 

SI at GND tF'I.OV 

(see Note B) 


\l-5V 1 VOL + 0.3V 

>--voL 


tpHZ-^i k- 



ov 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, t^ < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are the same as tdjs. 

tpzL and tpzH are the same as ten- 

tpLH and tpHL are the same as tp<j. 


Figure 2. Load Circuit and Voitage Waveforms 
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■ • Member of the Texas Instruments 

I Wldebus+'^** Family 

I • EP/C^m (Enhanced-Performance Implanted 
I CMOS) Submicron Process 

I • UBE^^ (Universal Bus Exchanger) Allows 
Synchronous Data Exchange 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Puildown 
Resistors 

• Package Options Include Plastic 300-mii 
Shrink Smail-Outiine (DL) and Thin Shrink 
Smali-Outiine (DGG) Packages 

description 

This 9-bit, 4-port universai bus exchanger is 
designed for 2.3-V to 3.6-V Vcc operation. 

The SN74ALVCH16409 allows synchronous data 
exchange between four different buses. 

Data flow is controlled by the select (SEL0-SEL4) 
inputs. A data-flow state is stored on the rising 
edge of t he clock (CLK) input if the select-enable 
(SELEN) input is low. Once a data-flow state has 
been established, data i s stored in the flip-flop on 
the rising edge of CLK if SELEN is high. 


SN74ALVCH16409 
9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

_SCES022-JULY 1995 


DGG OR DL PACKAGE 
(TOP VIEW) 

PRE 

[ 


56 

] 

CLK 

SEL0[ 

2 

55 

] 

SELEN 

1A1 

[ 

3 

54 

] 

1B1 

GND 

[ 

4 

53 

] 

GND 

1A2 

[ 

5 

52 

] 

1B2 

1A3 

[ 

6 

51 

] 

1B3 

Vcc[ 

7 

50 

] Vcc 

1A4 

[ 

8 

49 

] 

1B4 

1A5 

[ 

9 

48 

] 

1B5 

1A6 

[ 

10 

47 

] 

1B6 

GND 

[ 

11 

46 

] 

GND 

1A7 

[ 

12 

45 

] 

1B7 

1A8 

[ 

13 

44 

] 

1B8 

1A9 

[ 

14 

43 

] 

1B9 

2A1 

[ 

16 

42 

] 

2B1 

2A2 

[ 

16 

41 

] 

2B2 

2A3 

[ 

17 

40 

] 

2B3 

GND 

[ 

18 

39 

] 

GND 

2A4 

[ 

19 

38 

] 

2B4 

2A5 

[ 

20 

37 

] 

2B5 

2A6 

[ 

21 

36 

] 

2B6 

Vcc[ 

22 

35 

] 

Vcc 

2A7 

[ 

23 

34 

] 

2B7 

2A8 

[ 

24 

33 

] 

2B8 

GND 

[ 

25 

32 

] 

GND 

2A9 

t 

26 

31 

] 

2B9 

SEL1 

[ 

27 

30 

] 

SEL4 

SEL2 

[ 

28 

29 

] 

SEL3 


The data-flow control logic is designed to allow glitch-free data transmission. 

To ensure the high-impedance state during power up or power down, SELEN should be tied to Vcc through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry Is provided to hold unused or floating data Inputs at a valid logic level. 

The SN74ALVCH16409 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 

The SN74ALVCH16409 is characterized for operation from --40®C to 85°C. 


JJ/idebu&j^EHC^^andJUBjEar^tradem^^ 

PRODUCTION DATA Information la current as of publication date. 
Products conform to specificatlona per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN74ALVCH16409 

9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

SCES022-JULY 1995_ 


logic diagram (positive logic) 


CLK 


SELEN 

SELO 

SEL1 


1A 


2A 



SEL2 

SEL3 

SEL4 


1B 


2B 


FUNCTION TABLE 


INPUTS 

OUTPUT 

RECEIVE 

PORT 


X X 

Bo+ 

X L 

L 

X H 

H 

T L 

L 

T H 

H 

H X 

Bot 

L X 

Bot 


t Output level before the 
indicated steady-state input 
conditions were established 


TtexAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


3-102 








SN74ALVCH16409 
9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

DATA-FLOW CONTROL FUNCTION TABLE 


INPUTS 1 

DATA FLOW 

SELEN 

CLK 

SELO 

SEL1 

SEL2 

SEL3 

SEL4 

H 

T 

X 

X 

X 

X 

X 

No change 

L 

T 

0 

0 

0 

0 

0 

None, all I/Os off 

L 

T 

0 

0 

0 

0 

1 

Not used 

L 

t 

0 

0 

0 

1 

0 

Not used 

L 

t 

0 

0 

0 

1 

1 

Not used 

L 

t 

0 

0 

1 

0 

0 

Not used 

L 

T 

0 

0 

1 

0 

1 

Not used 

L 

T 

0 

0 

1 

1 

0 

Not used 

L 

T 

0 

0 

1 

1 

1 

Not used 

L 

T 

0 

1 

0 

0 

0 

2Ato1Aand1Bto2B 

L 

T 

0 

1 

0 

0 

1 

2Ato1A 

L 

T 

0 

1 

0 

1 

0 

2B to 1B 

L 

T 

0 

1 

0 

1 

1 

2A to1Aand2Bto1B 

L 

T 

0 

1 

1 

0 

0 

lAto 2A and 1Bto2B 

L 

T 

0 

1 

1 

0 

1 

lAto 2A 

L 


0 

1 

1 

1 

0 

1Bto2B 

L 

T 

0 

1 

1 

1 

1 

lAto2Aand2Bto IB 

L 

T 

1 

0 

0 

0 

0 

1Ato1Band2B to 2A 

L 

T 

1 

0 

0 

0 

1 

lAtolB 

L 

T 

1 

0 

0 

1 

0 

2Ato2B 

L 

T 

1 

0 

0 

1 

1 

lAto IB and2Ato2B 

L 

T 

1 

0 

1 

0 

0 

IB to lAand 2A to2B 

L 

T 

1 

0 

1 

0 

1 

IBtolA 

L 

t 

1 

0 

1 

1 

0 

2Bto2A 

L 

T 

1 

0 

1 

1 

1 

IBtolA and 2B to 2A 

L 

T 

1 

1 

0 

0 

0 

2B to 1A and 2Ato1B 

L 

t 

1 

1 

0 

0 

1 

IB to 2A 

L 

T 

1 

1 

0 

1 

0 

2Bto1A 

L 

t 

1 

1 

0 

1 

1 

2B to1Aand1Bto2A 

L 

t 

1 

1 

1 

0 

0 

1Ato2B and 1Bto2A 

L 

T 

1 

1 

1 

0 

1 

1Ato2B 

L 

T 

1 

1 

1 

1 

0 

2Ato1B 

L 

T 

1 

1 

1 

1 

1 

1Ato2B and2Ato IB 
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SN74ALVCH16409 

9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

SCES022-JULY 1995 __ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .- -0.5 V to 4.6 V 

Input voltage range, VI: Except I/O ports (see Note 1) .- -0.5 V to 4.6 V 

I/O ports (see Notes 1 and 2) . -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (Vi < 0) .. -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 

Continuous current through each Vcc o*' ... +100 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 3): DGG package . 1 W 

DL package . 1.4 W 

Storage temperature range, Tgtg ... -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150*’C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

2.3 3.6 

V 

V|H High-level input voltage 

Vcc* 2.7 V to 3.6 V 

2 

V 

Vcc* 2.3 V to 2.7 V 

1.7 

V|L Low-level input voltage 

Vcc* 2.7 V to 3.6 V 

0.8 

V 

Vcc* 2.3 V to 2.7 V 

0.7 

V| Input voltage 

0 Vcc 

V 

Vq Output voltage 

0 Vcc 

V 

•oh High-level output current 

Vcc = 2.3 V 

-12 

mA 

Vcc* 2.7 V 

-12 

< 

O 

o 

II 

cc 

< 

-24 

Iql Low-level output current 

Vcc-2.3 V 

12 

mA 

Vcc* 2.7 V 

12 

VCC-3V 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

wm 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN74ALVCH16409 
9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

SCES022-JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

lOH*-100 mA 

MIN to MAX 

Vcc-0.2 

V 

IOH--6mA, V|h-1.7V 

2.3 V 

2 

lOH --12 mA 

|V|H-1.7V I 

2.3 V 

1.7 

> 

CM 

1 

X 

> 

2.7 V 

2.2 

> 

CM 

N 

X 

> 

3V 

2.4 

Iqh - “24 mA, V|H - 2 V 

3V 

2 

VoL 

IOL*100pA, 

MIN to MAX 

0.2 

V 

lOL-OmA, V|l-0.7V 

2.3 V 

0.4 

IqL" 12 mA 

V|l-0.7V 

2.3 V 

0.7 

V|l-0.8V 

2.7 V 

0.4 

Iql ■ 24 mA, Vu_ - 0.8 V 

3V 

0.55 

l| 

V|-Vcc orGND 

3.6 V 

±6 

pA 

«l(hoId) 

VI-0.7V 

2.3 V 

45 

pA 

V|-1.7V 

-45 

V|*0.8V 

3V 

75 

V|-2V 

-75 

V|-0to3.6V 

3.6 V 

±500 

ioz§ 

Vq - Vqc or GND 

3.6 V 

±10 

pA 

Ice 

V|» Vcc 0*' GND, Iq « 0 

3.6 V 

40 

pA 

Alec 

One Input at Vcc - 0.6 V, Other inputs at Vcc o*' GND 

3Vto3.6V 

750 

pA 

Em 

Control inputs 

V|-Vcc orGND 

3.3 V 

4 

PF 

I ^io I 

A or B ports 

Vo * Vcc or GND 

3.3 V 

8 

PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions, 
t All typical values are measured at Vcc ” 3-3 V, Ta » 25“C. 

§ For I/O ports, the parameter Iqz includes the input leakage current 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 
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SN74ALVCH16409 

9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

SCES022-JULY 1995 _ 


switching characteristics over recommended ranges of suppiy voltage and operating free-air 
temperature, C|. = 50 pF (unless otherwise noted) (see Figures 1 and 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 2.5V 
±0.2V 

Vcc = 

2.7 V 

Vcc = 3.3V 
±0.3V 

UNIT 

I MIN 

MAX I 

MIN 

MAX 

1 MIN 

MAX 1 

^max 



I ■•20 I 

120 

120 

MHz 

tpd 

CLK (A or B) 

B or A 

2 

6.6 

5.7 

1.5 

5.1 

ns 

len 

CLK (SEL) 

A or B 

2.5 

7.4 

6.3 

2 

5.7 

ns 

^dis 

CLK(SEL) 

Aor B 

3 


6 

2 

5.7 

ns 

^dis 


A or B 

3.5 

n 

6.5 

2.5 

6.1 

ns 


operating characteristics, Ta = 25°C 


PARAMETER 


TEST CONDITIONS 


Cp(j Power dissipation capacitance 


timing diagram 


Outputs enabled 


Outputs disabled 


Vcc = 2.5 V 

±0.2 V 

Vcc = 3.3 V 
±0.3V 

TYP 

TYP 

60 

60 
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SN74ALVCH16409 
9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

_SCES022-JULY 1995 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.5 V± 0,2 V 


TEST 

SI 

^pd 

Open 

tPLZ/tPZL 

4.6 V 

tPHZ/tPZH 

GND 



Timing 

input 



2.3 V 
OV 



VOLTAGE WAVEFORMS 
PULSE DURATiON 


2.3 V 

OV 



VOLTAGE WAVEFORMS 
PROPAGATiON DELAY TiMES 


VOLTAGE WAVEFORMS 
ENABLE AND DiSABLE TiMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Cl, tr < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpHZ are the same as tdis- 

tpzL and tpzH are the same as ten- 

tpLH and tpHL are the same as tp^. 


Figure 1. Load Circuit and Voltage Waveforms 


TtexAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


3-107 







SN74ALVCH16409 

9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

SCES022-JULY 1995__ 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V ± 0.3 V 



Timing 

input 


Data 

input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TiMES 


input 
tPLH 

Output 


5V 


" ^1.5 V 


2.7 V 


OV 


N -.-» j - tpHL 


^y|^1.5V 


1-VoH 

1.5 V 

•VOL 


TEST 

SI 

^pd 

Open 

tPLZ/tpZL 

6V 

tPHZ/tpZH 

GND 


k-tw-N 

I I 



VOLTAGE WAVEFORMS 
PULSE DURATiON 


2.7 V 


OV 


Output 

Controi 

(iow'ievei 

enabiing) 


Output 
Waveform 1 
siatev 
(see Note B) 

Output 
Waveform 2 
SlatGND 
(see Note B) 




tpZL-W 


tPLZ-P] W- 


" ^l-SV I ■j^ O[_H.0.3V 


tpZH- 


tPHZ-*| k- 




2.7 V 

OV 

3V 

VOL 

VOH 

OV 


VOLTAGE WAVEFORMS 
PROPAGATiON DELAY TiMES 


VOLTAGE WAVEFORMS 
ENABLE AND DiSABLE TiMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


C|_ includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output controi. 

All Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq « 50 O, tr ^ 2.5 ns, tf < 2.6 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are the same as t^js. 

tpzL and tpzH are the same as ten- 

tpLH and tpHL are the same as tp(j. 


Figure 2. Load Circuit and Voltage Waveforms 
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SN74ALVCHR162409 
9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

SCES056 - SEPTEMBER 1995 

• Member of the Texas Instruments dgg or dl package 

W/debus+™ Family (top view) 

• EPIC^^ (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• B-Port Outputs Have Equivalent 26-^ 

Series Resistors, So No External Resistors 
are Required 

• UBE^^ (Universal Bus Exchanger) Allows 
Synchronous Data Exchange 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Bus Hold on Data Inputs Eliminates the 
Need for Externai Puliup/Puiidown 
Resistors 

• Package Options Inciude Piastic Shrink 
Smaii-Outiine (DL) and Thin Shrink 
Smaii-Outiine (DGG) Packages 

description 

This 9-bit 4-port universal bus exchanger is 
designed for 2.3-V to 3.6-V Vcc operation. 

The SN74ALVCHR162409 allows synchronous 
data exchange between four different buses. Data 
flow is controlled by the select (SEL0-SEL4) 
inputs. A data-flow state is stored on the rising 
edge of the clock (C LK) input, provided the 
select-enable (SELEN) input is l ow. Once a data-flow state is established, data is stored in the flip-flop on the 
rising edge of the CLK, provided SELEN is high. 

The data-flow control logic is designed to allow glitch-free data transmission. 

The B outputs, which are designed to sink up to 12 mA, include 26-^^ resistors to reduce overshoot and 
undershoot. 

To ensure the high-impedance state during power up or power down, SELEN should be tied to Vcc through a 
pullup resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data Inputs at a valid logic level. 

The SN74ALVCHR162409 Is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages In the 
same printed-circuit-board area. 

The SN74ALVCHR162409 is characterized for operation from -40°C to 85°C. 



Widebus+, EPIC, and UBE are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN74ALVCHR162409 

9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

SCES056-SEPTEMBER 1995__ 


logic diagram (positive logic) 


CLK 


SELEN 


SELO 


SEL1 


1A 


2A 



-SEL2 


-SEL3 


'SEL4 


-IB 


-2B 


FUNCTION TABLE 


INPUTS 

OUTPUT 

RECEIVE 

PORT 


X X 

Bot 

X L 

L 

X H 

H 

T L 

L 

T H 

H 

H X 

Bot 

L X 

Bot 


t Output level before the 
indicated steady-state input 
conditions were established 
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SN74ALVCHR162409 
9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

SCES056 - SEPTEMBER 1995 


DATA-FLOW CONTROL FUNCTION TABLE 


INPUTS I 

DATA FLOW 

SELEN 

CLK 

SELO 

SEL1 

SEL2 

SEL3 

SEL4 

H 

T 

X 

X 

X 

X 

X 

No change 

L 

T 

0 

0 

0 

0 

0 

None, all I/Os off 

L 

T 

0 

0 

0 

0 

1 

Not used 

L 

T 

0 

0 

0 

1 

0 

Not used 

L 

T 

0 

0 

0 

1 

1 

Not used 

L 

T 

0 

0 

1 

0 

0 

Not used 

L 

T 

0 

0 

1 

0 

1 

Not used 

L 

T 

0 

0 

1 

1 

0 

Not used 

L 

T 

0 

0 

1 

1 

1 

Not used 

L 

T 

0 

1 

0 

0 

0 

2A to lAand 1Bto2B 

L 

T 

0 

1 

0 

0 

1 

2A to 1A 

L 

T 

0 

1 

0 

1 

0 

2B to IB 

L 

T 

0 

1 

0 

1 

1 

2A to lAand 2Bto IB 

L 

T 

0 

1 

1 

0 

0 

lAto 2A and 1Bto2B 

L 

T 

0 

1 

1 

0 

1 

lAto 2A 

L 

T 

0 

1 

1 

1 

0 

1Bto2B 

L 

T 

0 

1 

1 

1 

1 

1Ato2A and 2Bto IB 

L 

T 

1 

0 

0 

0 

0 

1Ato1Band2Bto 2A 

L 

t 

1 

0 

0 

0 

1 

lAto IB 

L 

T 

1 

0 

0 

1 

0 

2Ato2B 

L 

T 

1 

0 

0 

1 

1 

lAto IB and 2Ato2B 

L 

T 

1 

0 

1 

0 

0 

IB to lAand 2A to2B 

L 

T 

1 

0 

1 

0 

1 

IBtolA 

L 

t 

1 

0 

1 

1 

0 

2Bto2A 

L 

T 

1 

0 

1 

1 

1 

IB to lAand2B to2A 

L 

T 

1 

1 

0 

0 

0 

2Bto lAand2Ato IB 

L 

T 

1 

1 

0 

0 

1 

IB to 2A 

L 

T 

1 

1 

0 

1 

0 

2Bto1A 

L 

T 

1 

1 

0 

1 

1 

2B to lAand IB to 2A 

L 

T 

1 

1 

1 

0 

0 

1Ato2B and IB to 2A 

L 

T 

1 

1 

1 

0 

1 

1Ato2B 

L 

T 

1 

1 

1 

1 

0 

2A to IB 

L 

T 

1 

1 

1 

1 

1 

lAto2B and2Ato IB 
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SN74ALVCHR162409 

9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

SCES056- SEPTEMBER 1995_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .. -0-5 V to 4.6 V 

Input voltage range, V|: Except I/O ports (see Note 1) . -0.5 V to 4.6 V 

I/O ports (see Notes 1 and 2) . -0.5 V to Vqc + 0-5 V 

Output voltage range, Vq (see Notes 1 and 2) .. -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±^0 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through each Vcc or GND .. ± 100 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package . 1 W 

DL package . 1.4 W 

Storage temperature range, Tstg ...... -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Therma/Cons/oferaf/ons application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


_:_I 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 


2.3 

3.6 

V 

V|H 

High-level input voltage 

Vcc* 2.7 V to 3-6 V 

2 


Vcc* 2.3 V to 2.7 V 

1.7 

V 

V|L 

Low-level input voltage 

Vcc* 2.7 V to 3.6 V 

0.8 

V 

Vcc* 2.3 V to 2.7 V 

0.7 


V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 



Vcc* 2.3 V 

-6 

mA 

lOH 

High-level output current 

Vcc* 2.7 V 

-8 

mA 



> 

CO 

II 

O 

O 

> 

-12 

mA 



Vcc* 2.3 V 

6 

mA 

lOL 

Low-level output current 

Vcc* 2.7 V 

8 

mA 



< 

o 

o 

K 

CO 

< 

12 

At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

“C 


NOTE 4; Unused control Inputs must be held high or low to prevent them from floating. 
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SN74ALVCHR162409 
9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

SCES056 - SEPTEMBER 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

\O^ = -^00\^A 

MIN to MAX 

VcC-0.2 

V 

IOH = -4mA, V|h = 1.7V 

2.3 V 

1.9 

Iqh = -6 mA 

|V|h = 1.7V I 

2.3 V 

1.7 

> 

CM 

R 

X 

> 

3V 

2.4 

IOH“-8mA. V|h-2V 

2.7 V 

2 

IOH“”‘*2mA, Vih»2V 

3V 

2 

VOL 

1 

o 

o 

II 

p 

MIN to MAX 

0.2 

V 

1 IOL = 4mA, V|l»0.7V | 

2.3 V 

0.4 

Iql = 6 mA 

V|l = 0.7V 

2.3 V 

0.55 

ViL = 0.8 V 

3V 

0.55 

1 loL = 8mA, V|l = 0.8V | 

2.7 V 

0.6 

> 

00 

d 

H 

_J 

> 

< 

E 

CM 

II 

P 

3V 

0.8 

l| 

V| = Vcc or GND 

3.6 V 

±5 

pA 

*l(hold) 

V|» 0.7 V 

2.3 V 

45 

pA 

V| = 1.7 V 

-45 

V| = 0.8 V 

3V 

75 

> 

CM 

II 

> 

-75 

V| = 0 to 3.6 V 

3.6 V 

±500 

ioz§ 

Vq = Vcc or GND 

3.6 V 

±10 

pA 

Icc 

V| = VccorGND, IO = 0 

3.6 V 

40 

pA 

Alec 

One input at Vcc " 0-6 V, Other Inputs at Vcc or GND 

3 V to 3.6 V 

750 

pA 

Em 

Control inputs 

V| = Vcc or GND 

3.3 V 

4 

pF 

l^lil 

A or B ports 

Vo = Vcc or GND 

3.3 V 

8 

pF 


t For conditions shown as MIN or MAX, use the appropriate values specified under recommended operating conditions. 
+ All typical values are at Vcc = 3.3 V, Ta = 25*0. 

§ For I/O ports, the parameter Iqz includes the Input leakage current. 


timing requirements over recommended ranges of suppiy voitage and operating free-air 
temperature (uniess otherwise noted) 






Vcc = 2.7 V 


UNIT 




MIN MAX 

MIN MAX 

MIN MAX 


^clock 

Clock frequency 


0 120 

0 120 

0 120 

MHz 

tw 

Pulse duration 

CLK high or low 

4.2 

4.2 

3 

ns 



A or B before CLKt 

1.9 

1.9 

1.4 


^su 

Setup time 

SEL before CLKT 

5.1 

4.2 

3.5 

ns 

SELEN before CLKT 

2.5 

2.5 

1.8 



PRE before CLKt 

1 

1 

0.7 




A or Barter CLKt 

0.8 

0.8 

1 


th 

Hold time 

S after CLKt 

0 

0 

0 

ns 



SELEN after CLKt 

0.5 

0.5 

0.8 
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SN74ALVCHR162409 

9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

SCES056 - SEPTEMBER 1995 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, Cl = 50 pF (uniess otherwise noted) (see Figure 1) 


PARAMETER 


^max 



CLK (A or B) 


CLK (SEL) 


CLK (SEL) 


PRE 


TO 

(OUTPUT) 




Vcc = 2.5V 
±0.2V 


120 


2 


2.6 8.3 


3 7.8 


3.5 8.4 


Vcc = 2.7V 



Vcc = 3.3V 
±0.3V 

UNIT 

MIN 

MAX 1 


120 1 

MHz 

1.5 

6.2 

ns 

2 

6.8 

ns 

2 

6.1 

ns 

2.5 

6.4 

ns 


operating characteristics, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

Vcc = 2.5V 
±0.2V 

Vcc = 3.3 V 
±0.3V 

UNIT 

Cpd Power dissipation capacitance 

Outputs enabled 

CL = 50pF, f=10MHz 

60 

60 

pF 

Outputs disabled 


timing diagram 
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SN74ALVCHR162409 
9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

_ SCES056 - SEPTEMBER 1995 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.5 V± 0.2 V 


4.6 V 



Timing 

input 


Data 

Input 




^su 


4*—r-^ 

*h I 




2.3 V 
OV 

2.3 V 
OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


input 
*PLH 

Output 


^ 1.2 V 


w 


2.3 V 
OV 




I ! 

M->j—tPHL 

vl-VOH 

:1.2 V 

•VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


TEST 

SI 

'pd 

Open 

tPLZ/tpZL 

4.6 V 

tPHZ/tpZH 

GND 


Input 




VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 

Control 

(iow-ievei 

enabling) 



1.2 V 


jEi- 


tpZL-H |4- 1 , 

I I tPLZ—^1 


Output 
Waveform 1 
SI at 4.6 V 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


2.3 V 


OV 


2.3 V 


OV 


2.3 V 



tpZH 


-0.3 V 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


C|_ includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All Input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 Q, t^ ^ 2.5 ns, tf ^ 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpHZ s®n^® a® fdis- 

tpZL and tpzH are the same as ten- 

tpLH and tpHL are the same as tpc|. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74ALVCHR162409 

9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER 
WITH 3-STATE OUTPUTS 

SCES056- SEPTEMBER 1995 _ 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V ± 0.3 V 


From Output_ 

Under Test 

Cl = 60 pF 
(see Note A) 



c 

,6V 

TEST 

SI 

soon 


O Open 

tpd 

Open 

—V\Ar- 


tpLZ/tpzL 

6V 



? GND 

tPHZ/tpZH 

GND 


5000 


LOAD CIRCUIT 


Timing 

input 


Data 

Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 1.5 V 

tPLH —►! 


"N ^1.5V 


-2.7 V 

-OV 


W-►[-“tpHL 


Output 




i -VoH 

:1.5 V 

•VoL 


N-tw --H 

I I 



VOLTAGE WAVEFORMS 
PULSE DURATION 


2J7y 

OV 


Output 

Control 

(low-level 

enabling) 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 




<PZL-W K- 


I I ‘PLZ-^ 


tpZH-W 





2.7 V 

OV 

3V 

VOL 

VoH 

OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output Is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, t^ < 2.5 ns, tf ^ 2.6 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpHZ are the same as t^is. 

tpzL and tpzH are the same as t^p. 

tpLH and tpHL are the same as tp^. 


Figure 2. Load Circuit and Voitage Waveforms 
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■ • Member of the Texas Instruments 

I Wldebus^*^ Family 

■ • (Universal Bus Transceiver) 

I Combines D-Type Latches and D-1Vpe 

I Flip-Flops for Operation in Transparent, 

Latched, or Clocked Mode 

• EPIC^^ (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outiine (DGG) Packages 

description 

This 18-bit universai bus transceiver is designed 
for 2.3-V to 3.6-V Vcc operation. 

Data fiow in each directi on is controiied by 
output-enabie (OEAB and OEBA), iatch-enabie 
(LEAB and LEBA), and dock (CLKAB and 
CLKBA) inputs. For A-to-B data fiow, the device 
operates in the transparent mode when LEAB is 
high. W hen LEAB is iow, the A data is iatched if 
CLKAB is heid at a high or iow iogic ievei. if LEAB 
is iow, the A-bus data is stored in the iatc h/fiip-fiop 
on the high-to-iow transition of CLKAB. 
Output-enabie OEAB is active high. When OEAB 
is high, the B-port outputs are active. When OEAB 
is iow, the B-port outputs are in the 
high-impedance state. 


SN74ALVCH16500 
18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCES023-JULY 1995 


DGG OR DL PACKAGE 


crop VIEW) 

OEAB [ 


]gnd 

LEAB [ 

2 55 

]CLKAB 

A1[ 

3 54 

]B1 

GND [ 

4 53 

]gnd 

A2 [ 

5 52 

jB2 

A3[ 

6 51 

iB3 

Vcc [ 

7 50 

] Vcc 

A4 [ 

8 49 

]B4 

A5 [ 

9 48 

] B5 

A6 [ 

10 47 

j B6 

GND [ 

11 46 

Jgnd 

A7[ 

12 45 

]B7 

A8[ 

13 44 

] B8 

A9 [ 

14 43 

] B9 

A10[ 

15 42 

]B10 

All [ 

16 41 

Ibh 

A12 [ 

17 40 

] B12 

GND [ 

18 39 

joND 

A13[ 

19 38 

]B13 

A14[ 

20 37 

]B14 

Aisi 

21 36 

] B15 

Vcc [ 

22 35 

] Vcc 

A16 [ 

23 34 

] B16 

A17 [ 

24 33 

] B17 

GND t 

25 32 

]GND 

A18 [ 

26 31 

] B18 

OEBA [ 

27 30 

]CLKBA 

leba[ 

o> 

CM 

GO 

CM 

joND 


Data fiow for B to A is simiiar to that of A to B bu t uses OEBA, LEBA, and CLKBA. The output enabies are 
compiementary (OEAB is active high, and OEBA is active iow). 


To ensure the high-impedance state during power up or power down, OEBA shouid be tied to Vcc through a 
puiiup resistor and OEAB shouid be tied to GND through a puiidown resistor; the minimum vaiue of the resistor 
is determined by the current-sinking capabiiity of the driver. 


Active bus-hoid circuitry is provided to hoid unused or fioating data inputs at a vaiid iogic ievei. 


The SN74ALVCH16500 is avaiiabie in Ti’s shrink smaii-outiine (DL) and thin shrink smaii-outiine (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 

The SN74ALVCH16500 is characterized for operation from -40®C to 85°C. 


EPIC, UBT, and Widebus are trademarks of Texas instruments Incorporated. 


ADVANCE INFORMATION concerns new products In the sampllna or 
preproduction phase of development Characteristic data and other 
specifications are subject to change without notice. 
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SN74ALVCH16500 

18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES023-JULY 1995_ 


FUNCTION TABLEt 


INPUTS 

OUTPUT 

B 

OEAB 

LEAB 

CLKAB 

A 

L 

X 

X 

X 

Z 

H 

H 

X 

L 

L 

H 

H 

X 

H 

H 

H 

L 

i 

L 

L 

H 

L 

1 

H 

H 

H 

L 

H 

X 

Bo^ 

H 

L 

L 

X 

Bo§ 


t A-to-B data flow is shown: B-to-A flow is similar but 
uses OEBA, LEBA, and CLKBA. 
t Output level before the indicated steady-state input 
conditions were established 
§ Output level before the indicated steady-sta te input 
conditions were established, provided that CLKAB 
was low before LEAB went low 
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SN74ALVCH16500 

18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES023-JULY 1995_ 


logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 4.6 V 

Input voltage range, VI: Except I/O ports (see Note 1) . --0.5 V to 4.6 V 

I/O ports (see Notes 1 and 2) . -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Notes 1 and 2) ..... -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0) .. -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through each Vcc o*' GND . ±100 mA 

Maximum power dissipation at T/v = 55°C (in still air) (see Note 3): DGG package . 1 W 

DL package . 1.4 W 

Storage temperature range, Tgtg . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reiiability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74ALVCH16500 
18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES023-JULY 1995 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

2.3 3.6 

V 

V|H High-level input voltage 

Vcc « 2.3 V to 2.7 V 

1.7 

V 

Vcc = 2.7 V to 3.6 V 

2 

ViL Low-level input voltage 

Vcc = 2.3 V to 2.7 V 

0.7 

V 

Vcc* 2.7 V to 3.6 V 

0.8 

V| Input voltage 

O 

o 

V 

Vq Output voltage 

O 

o 

V 

Iqh High-level output current 

Vcc* 2.3 V 

-12 

mA 

Vcc* 2.7 V 

-12 

> 

CO 

H 

O 

O 

> 

-24 

Iql Low-level output current 

Vcc* 2.3 V 

12 

mA 

Vcc* 2.7 V 

12 

> 

CO 

O 

O 

> 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

-c 


o 

!5 

s 

cc 

O 

LL 


UJ 

O 

z 

Q 

< 


NOTE 4: Unused control inputs must be held high or low to prevent the from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Veef 

MIN TYPt MAX 

UNIT 

VOH 

Iqh*-100 mA 

MIN to MAX 

VcC“0.2 

V 

Iqh = -6 mA, V|H = 1.7 V 

2.3 V 

2 

Iqh * “12 mA 

V|H»1.7V 

2.3 V 

1.7 

> 

CM 

H 

X 

> 

2.7 V 

2.2 

> 

CM 

X 

> 

3V 

2.4 

Iqh* “24 mA, V|h*2V 

3V 

2 

VoL 

lOL* 100 pA 

MIN to MAX 

0.2 

V 

Iql* 6 mA, V|l = 0.7V 

2.3 V 

0.4 

loL* 12 mA 

V|l*0.7V 

2.3 V 

0.7 

V|l = 0.8V 

2.7 V 

0.4 

Iql* 24 mA, V|l = 0.8V 

3V 

0.55 

l| 

V|-Vcc orGND 

3.6 V 

±5 

liA 

l|(hold) 

V| = 0.7V 

2.3 V 

45 

ma 

V| = 1.7V 

-45 

V|» 0.8 V 

3V 

75 

> 

csi 

il 

> 

-75 

V| = 0to 3.6.V 

3.6 V 

±500 

ioz§ 

Vo * Vcc or Qnd 

3.6 V 

±10 

mA 

Ice 

V| = Vcc or GND, Iq * 0 

3.6 V 

40 

mA 

Alec 

One input at Vcc “ 0.6 V, Other Inputs at Vcc or GND 

3Vto 3.6V 

750 

mA 

Ci 

Control inputs 

V| = Vcc orGND 

3.3 V 


PF 

Cio 

A or B ports 

Vo = Vcc or GND 

3.3 V 


PF 


t Typical values are measured at Vcc “ 3-3 V, - 25'C. 

§ For I/O ports, the parameter Iqz includes the input leakage current. 
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SN74ALVCH16501 
18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES024-JULY 1995 

• Member of the Texas Instruments dgg or dl package 

Widebus^^ Family 

• EP/C^w (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• (Universal Bus Transceiver) 

Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 

Latched, or Clocked Mode 

• ESD Protection Exceeds 2000 V Per 
MiL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Modei 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Bus Hoid on Data Inputs Eliminates the 
Need for External Pullup/Pulidown 
Resistors 

• Package Options Include Plastic 300-mil 
Shrink Smail-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 18-bit universal bus transceiver is designed 
for 2.3-V to 3.6-V Voc operation. 

Data flow In each directi on is controlled by 
output-enable (OEAB and OEBA), latch-enable 
(LEAB and LEBA), and clock (CLKAB and 
CLKBA) inputs. For A-to-B data flow, the device 
operates in the transparent mode when LEAB is 
high. When LEAB is low, the A data is latched if 
CLKAB Is held at a high or low logic level. If LEAB 
is low, the A-bus data is stored in the latch/flip-flop on the low-to-high transition of CLKAB. When OEAB is high, 
the outputs are active. When OEAB Is low, the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OEBA should be tied to Vcc through a 
pullup resistor and OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor 
is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data Inputs at a valid logic level. 

Data flow for B to A is similar to that of A to B b ut uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high and OEBA is active low). 

The SN74ALVCH16501 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 

The SN74ALVCH16501 is characterized for operation from -40°C to 85®C. 



EPIC, UBT, and Widebus are trademarks of Texas Instruments incorporated. 

PRODUCTION DATA Information Is current as of publication date. 

Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74ALVCH16501 

18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES024-JULY 1995_ 


FUNCTION TABLEt 


1 INPUTS 1 

OUTPUT 

B 

OEAB 

LEAB 

CLKAB 

A 

L 

X 

X 

X 

Z 

H 

H 

X 

L 

L 

H 

H 

X 

H 

H 

H 

L 

T 

L 

L 

H 

L 

t 

H 

H 

H 

L 

H 

X 

Bo^ 

H 

L 

L 

X 

Bo§ 


t A-to- B data Ilow is shown: B-to-A flow is similar but 
uses OEBA, LEBA, and CLKBA. 
t Output level t)efore the indicated steady-state input 
conditions were established, provided that CLKAB is 
high before LEAB goes low 
§ Output level before the indicated steady-state input 
conditions were established 


logic symbolt 


OEAB 

CLKAB 

LEAB 


55 


OEBA 

CLKBA 

LEBA 


A1 


27 


30 


28 


A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

A10 

All 

A12 

A13 

A14 

A15 

A16 

A17 

A18 


10 


12 


13 


14 


15 


16 


17 


19 


20 


21 


23 


24 


26 


EN1 

> 2C3 

C3 

G2 

EN4 

> 5C6 

C6 

G5 

n r 

3D 1 IV 

4V 1 6D 



















54 


52 


51 


49 


48 


47 


45 


44 


43 


42 


41 


40 


38 


37 


36 


34 


33 


31 


B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

B9 

BIO 

B11 

B12 

B13 

B14 

B15 

B16 

B17 

B18 


t This symbol Is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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SN74ALVCH16501 
18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES024-JULY 1995 


logic diagram (positive iogic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . - 0.5 V to 4.6 V 

Input voltage range, V|: Except I/O ports (see Note 1) . -0.5 V to 4.6 V 

I/O ports (see Notes 1 and 2) . -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 Vq > Vcc) . 

Continuous output current, Iq (Vq = 0 to Vcc) . ^00 mA 

Continuous current through each Vcc or GND . ±100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): DGG package . 1 W 

DL package . 1.4 W 

Storage temperature range, Tgtg . -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations apjpWcaWor) note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74ALVCH16501 

18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES024-JULY 1995_ 


recommended operating conditions (see Note 4) 



MiN MAX 

UNIT 

Vcc Supply voltage 

2.3 3.6 

V 

ViH High-level input voltage 

Vcc = 2.3 V to 2.7 V 

1.7 

V 

Vcc = 2.7Vto 3.6 V 

2 

V|i_ Low-level input voltage 

Vcc = 2.3 V to 2.7 V 

0.7 

V 

Vcc = 2.7Vto 3.6 V 

0.8 

V| Input voltage 

o 

< 

O 

o 

V 

Vo Output voltage 

o 

o 

> 

o 

V 

lOH High-level output current 

Vcc = 2.3V 

-12 

mA 

Vcc»2.7V 

-12 

> 

CO 

il 

O 

O 

> 

-24 

Iql Low-level output current 

VcC = 2.3V 

12 

mA 

VcC“2.7V 

12 

> 

CO 

O 

O 

> 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

o 

1 

“C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN74ALVCH16501 
18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

__ _SCES024-JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc+ 

MIN TYPt MAX 

UNIT 

VOH 

Iqh =-'i00MA 

MIN to MAX 

VcC-0.2 

V 

IOH=-6mA, V|h = 1.7V 

2.3 V 

2 

Iqh =--12 mA 

V,h = 1.7V 

2.3 V 

1.7 

> 

CM 

11 

X 

> 

2.7 V 

2.2 

> 

CM 

II 

X 

> 

3V 

2.4 

Iqh = "24 mA, V|h * 2 V 

3V 

2 

VoL 

Iql = 100 pA 

MIN to MAX 

0.2 

V 

IOL = 6mA, V|l = 0.7V 

2.3 V 

0.4 

Iql = 12 mA 

V|l = 0.7V 

2.3 V 

0.7 

V|L = 0.8 V 

2.7 V 

0.4 

Iql = 24 mA, V|l = 0.8V 

3V 

0.55 

l| 

V| = Vcc or GND 

3.6 V 

±5 

pA 

l|(hold) 

V| = 0.7 V 

2.3 V 

45 

pA 

V| = 1.7V 

-45 

V| = 0.8 V 

3V 

75 

> 

cv 

II 

> 

-75 

V| = 0 to 3.6 V 

3.6 V 

±500 

ioz§ 

Vq = Vcc O'" QND 

3.6 V 

±10 

pA 

Ice 

V| = Vcc or GND, Iq = 0 

3.6 V 

40 

pA 

Alee 

One input at Vcc " 0.6 V, Other inputs at Vcc or GND 

3Vto 3.6V 

750 

pA 

Ci 

Control inputs 

V| = Vcc 0*' GNC 

3.3 V 

4 

PF 

QSIIi 

A or B ports 

Vo = Vcc O'' GND 

3.3 V 

8 

PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions, 
t All typical values are at Vcc = 3-3 V, Ta = 25®C. 

§ For I/O ports, the parameter Iqz includes the Input leakage current. 


timing requirements over recommended operating free-air temperature range (uniess otherwise 
noted) 


fclock Clock frequency 


tw Pulse duration 


tsu Setup time 


th Hold time 


LE high 


CLK high or low 


Data before CLKT 




Data before LEi, CLK low 


Data after CLK? 


Data after lEi, CLK high or low 


Vcc = 2.5 V 
±0.2V 

Vcc = 2.7 V 

Vcc = 3.3 V 
±0.3V 

MIN MAX 

MIN MAX 

MIN MAX 

0 150 

0 150 

0 150 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

2.2 

2.1 

1.7 

1.9 

1.6 

1.5 

1.3 

1.1 

1 

0.6 

0.6 

0.7 

1.4 

1.7 

1.4 
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SN74ALVCH16501 

18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

switching characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) (see Figures 1 and 2) 



operating characteristics, Ta = 25°C 
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SN74ALVCH16501 
18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCES024-JULY 1995 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2,5 V± 0.2 V 


4.6 V 



Timing 

input 


Data 

input 




j ^SU 


►l < . »l 

~ th I 




2.3 V 
OV 

2.3 V 
OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TiMES 


input 
tPLH 

Output 


1.2 V 


" ^1.2 V 


I 

W-^tpHL 


2.3 V 
• OV 


jT^ 


\ -VoH 

1.2V 

•VoL 


VOLTAGE WAVEFORMS 
PROPAGATiON DELAY TiMES 


TEST 

SI 

tpd 

Open 

tPLZ/tPZL 

4.6 V 

tPHZ/tpZH 

GND 


input 


3CII)(E 


VOLTAGE WAVEFORMS 
PULSE DURATiON 




Output 
Control 
(low-level 

enabling) | 

tpzL-W !♦-, J ^ 
tPL2->| K- 

_I. ' 


Output 
Waveform 1 
SI at 4.6 V 
(see Note B) 

Output 
Waveform 2 
SI atGND 
(see Note B) 




tpZH -M M- 


tpHz->i k- 


\ ^OH-0-3 V 


2.3 V 

OV 

2.3 V 

OV 

2.3 V 
f 

VOL 

VOH 

OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq » 50 O, tr ^ 2.5 ns, tf ^ 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpnz are the same as tdis. 

tpzL and tp2H are the same as ten- 

tpLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74ALVCH16501 

18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES024-JULY 1995__ 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V ± 0.3 V 


6V 



Timing 

Input 


Data 

Input 




^su 


M—-H 

'h 1 




VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


input 


^ 1.5 V 


" ^1.5 V 


2.7 V 
OV 


2.7 V 
• OV 


«PLH —]♦- 


W-tpHL 


Output 




i -VOH 

1.5 V 

•VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


TEST 

SI 

tpd 

Open 

tPLZ/tpZL 

6V 

tPHZ/tPZH 

GND 


2 jy Input 
OV 




VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 

Control 

(low-level 

enabling) 


Output 
Waveform 1 
SI atOV 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


^j^1.5V ^1.5 V 

W- 

I_ J ' 


I 

tPHZ-+| W- 

ipzH-*\ M- I 


2.7 V 

OV 


2.7 V 


OV 


3V 


VoL 


-Vqh 

-0.3V 


OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr ^ 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 

E. tpLZ and tpnz are the same as tdis- 
tpZL 3rid tpzH are the same as tgn- 

G- tpLH and tpHL are the same as tp<j. 


Figure 2. Load Circuit and Voltage Waveforms 
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SN74ALVCH16525 
18-BIT REGISTERED BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES059 - NOVEMBER 1995 


r # Member of the Texas Instruments dgg or dl package 

Widebus^^ PamWy (top view) 

• EP/c^M (Enhanced-Performance Implanted rf7"CJ3 w 

CMOS) Submicron Process CL KENAB Li 56 J sel 

• ESD Protection Exceeds 2000 V Per A1 [ 3 54 ] B1 

MIL-STD-883C, Method 3015; Exceeds 200 V GND F 4 53 GND 

Using Machine Model (C = 200 pF, R = 0) ^ ^ ^2 ] B2 

• Latch-Up Performance Exceeds 250 mA A3 [ 6 51 ] B3 

Per JEDEC Standard JESD-17 Vcc I 7 50 ] Vcc 

• Bus Hold on Data Inputs Eliminates the A4 [ 8 49 ] B4 

Need for External Pullup/Pulldown A5 [ 9 48 ] B5 

Resistors A6 [ 10 47 ] B6 

• Package Option Includes Plastic 300-mil GND [11 46 ] GND 

Shrink Small-Outline (DL) and Thin Shrink A7 [ 12 45 ] B7 

Small-Outline (DGG) Packages A8 [ 13 44 ] B8 

A9 [ 14 43 ] B9 

description A10 [15 42 ] B10 

AII [ 16 41 ] B11 

This 18-bit universal bus transceiver is designed A12 [ 17 40 ] B12 

for 2.3-V to 3.6-V Vcc operation. [ ^3 39 j q^D 

Data flow in each d irectio n is c ontrolled by A13 [ 19 38]B13 

output-enable (OEAB and OEBA) and clock A14 [ 20 37 ] B14 

enable (CLKENAB and CLKENBA) inputs. Forthe A15 [21 36 ] B15 

A-to-B data flow, the data flows through a single Vcc [22 35 ] Vcc 

register. The B-to-A data can flow through a AI6 [ 23 34 ] BI6 

four-stage pipeline register path, or through a A17 [ 24 33 ] B17 

singl e register path, depending on the state of GND [25 32 ] GND 

SEL. A18 [ 26 31 ]B18 

Data Is stored in the internal registers on the _ 

low-to-high transitio n of the CLK input, provided CLKENBA Q28 29P CLK2BA 

that the appropriate CLKEN inputs are low. The 

A-to-B data transfer Is synchronized to the CLKAB 

input, and B-to-A data transfer is synchronized 

with the CLK1 BA and CLK2BA inputs. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74ALVCH16525 is characterized for operation from --40®C to 85®C. 


CLKENAB 

OEAB 

A1 

GND 

A2 

A3 

Vcc 

A4 

A5 

A6 

GND 

A7 

A8 

A9 

A10 

All 

A12 

GND 

A13 

A14 

A15 

Vcc 

A16 

A17 

GND 

A18 

OEBA 

CLKENBA 


7 ^ 


2 

55 

3 

54 

4 

53 

5 

52 

6 

51 

7 

50 

8 

49 

9 

48 

10 

47 

11 

46 

12 

45 

13 

44 

14 

43 

15 

42 

16 

41 

17 

40 

18 

39 

19 

38 

20 

37 

21 

36 

22 

35 

23 

34 

24 

33 

25 

32 

26 

31 

27 

30 

28 

29 


SEL 

CLKAB 

B1 

GND 

B2 

B3 

Vcc 

B4 

B5 

B6 

GND 

B7 

B8 

B9 

B10 

B11 

B12 

GND 

B13 

B14 

B15 

Vcc 

B16 

B17 

GND 

B18 

CLK1BA 

CLK2BA 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information la current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN74ALVCH16525 

18-BIT REGISTERED BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES0S9 - NOVEMBER 1995_ 


logic diagram (positive logic) 
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SN74ALVCH16525 
la-BIT REGISTERED BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCES059 ~ NOVEMBER 1995 


Function Tables 


A-TO-B STORAGE (OEAB = L) 


1 INPUTS 1 

OUTPUT 

B 

CLKENAB 

CLKAB 

A 

H 

X 

X 

Bgt 

L 

T 

L 

L 

L 

T 

H 

H 


t Output level before the indicated steady-state 
input conditions were established 


B-TO-A STORAGE (OEBA = L) 


INPUTS 

OUTPUT 

A 

CLKENBA 

CLK2BA 

CLK1BA 

SEL 

B 

H 

X 

X 

X 

X 

Agt 

L 

T 

X 

H 

L 

L 

L 

T 

X 

H 

H 

H 

L 

T 

T 

L 

L 

It 

L 

T 

T 

L 

H 

H* 


t Output level before the indicated steady-state Input conditions were 
established 

+ Three CLK1 BA edges and o ne CLK2BA edge are needed to propagate 
data from B-to-A when SEL is low. 

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)§ 


Supply voltage range, Vcc . -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.6 V to 4.6 V 

Output voltage range, Vq (see Notes 1 and 2) .. -0.5 V to Vqc + 0.5 V 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through each Vcc O''GND . ±100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): DGG package . 1 W 

DL package . 1.4 W 

Storage temperature range, Tgtg . -65®C to 150°C 


§ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more Information, refertothe Package Thermal Considerations appWcaWon note \n{he^994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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18-BIT REGISTERED BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
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recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

VCC Supply voltage 

CD 

CO 

CO 

c\i 

V 

V|H High-level input voltage 

VcC“2.7Vto 3.6 V 

2 

V 

Vcc = 2.3 V to 2.7 V 

1.7 

V|L Low-level input voltage 

Vcc = 2.7Vto 3.6 V 

0.8 

V 

Vcc = 2.3 V to 2.7 V 

0.7 

V| Input voltage 

o 

< 

O 

o 

V 

Vo Output voltage 

o 

o 

> 

o 

V 

Iqh High-level output current 

VCC = 2.3V 

-12 

mA 

Vcc = 2.7V 

-12 

> 

CO 

II 

O 

O 

> 

-24 

Iql Low-level output current 

Vcc = 2.3V 

12 

mA 

VcC = 2.7V 

12 

> 

CO 

II 

O 

O 

> 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

"C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

IOH = -'IOO|JA 

MIN to MAX 

Vcc-0.2 

V 

Iqh = "6 V|h = 1 .7 V 

2.3 V 

2 

Iqh =-12 mA 

|V|h = 1.7V I 

2.3 V 

1.7 

> 

CM 

X 

> 

2.7 V 

2.2 

|V|h = 2 V I 

3V 

2.4 

Iqh =-24 mA, V|h = 2V 

3V 

2 

VOL 

IOL= 100 pA 

MIN to MAX 

0.2 

V 

Iql = 6 mA, V|l = 0.7V 

2.3 V 

0.4 

IOL= 12 mA 

V|l = 0.7V 

2.3 V 

0.7 

V|l = 0.8V 

2.7 V 

0.4 

Iql = 24 mA, Vil = 0.8V 

3V 

0.55 

l| 

V| = Vec or GND 

3.6 V 

±5 

mA 

Ihold 

V| = 0.7 V 

2.3 V 

45 

pA 

V| = 1.7V 

-45 

V| = 0.8V 

3V 

75 

> 

CM 

II 

> 

-75 

V| = 0to 3.6 V 

3.6 V 

±500 

ioz§ 

Vq = Vcc or GND 

3.6 V 

±10 

pA 

Icc 

V| = Vcc or GND, Iq = 0 

3.6 V 

40 

pA 

Alec 

One input at Vcc “ 0.6 V, Other inputs at Vcc or GND 

3 V to 3.6 V 

750 

pA 


Control inputs 

V| = VccorGND 

3.3 V 

3 

PF 

ESI 

A or B ports 

Vo = Vcc or GND 

3.3 V 

7 

PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t All typical values are at Vqq = 3.3, Ta = 25®C. 

§ For I/O ports, the parameter Iqz includes the input-leakage current. 
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timing requirements over recommended ranges of suppiy voitage and operating free-air 
temperature range (uniess otherwise noted) 



VCC = 2.5 V 
±0.2 V 

Vcc = 2.7V 

Vcc = 3.3 V 
±0.3V 

UNIT 

MIN MAX 

MIN MAX 

MIN MAX 

fciock Clock frequency 

0 120 

0 125 

0 150 

MHz 

tw Pulse duration, CLK high or low 

3.2 

3.2 

3 

ns 

tsu Setup time 

A data before CLKABt 

1.3 

1.3 

1.3 

ns 

B data before CLK2BAT 

2.1 

1.8 

1.7 

B data before CLK1 BAt 

1.3 

1.2 

1.1 

^ before CLK2BAT 

3.3 

3.3 

3.3 

CLKENAB before CLKABt 

2.1 

1.9 

1.6 

CLKENBA before CLK1 BAt 

2.7 

2.5 

2.1 

CLKENBA before CLK2BAT 

2.7 

2.5 

2.2 

th Hold time 

A data after CLKABt 

0.7 

0.4 

0.9 

ns 

B data after CLK2BAt 

0.4 

0 

0.6 

B data after CLK1 BAt 

0.8 

0.4 

1 

Rafter CLK2BAt 

0 

0 

0.1 

CLKENAB after CLKABt 

0.1 

0.3 

0.3 

CLKENBA after CLK1 BAt 

0 

0 

0.1 

CLKENBA after CLK2BAt 

0 

0 

0 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(uniess otherwise noted) (see Figures 1 and 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 2.5 V 
±0.2V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

UNIT 


1 MIN 

MAX 1 

MIN 

MAX 

1 MIN 

MAX 1 


^max 



1 ■•20 1 

125 

1 ■•50 1 

MHz 

tpd 

CLKAB orCLK2BA 

Aor B 

1 

5.1 

4.4 

1 

4.2 

ns 

^en 

OEAB orOEBA 

Aor B 

1 

6.6 

6.1 

1 

5.1 

ns 

tdis 

OEAB or OEBA 

AorB 

1 

6.5 

5.4 

1 

4.9 

ns 


operating characteristics, = 25°C 



PARAMETER 


TEST CONDITIONS 


Vcc = 3.3 V 
±0.3V 

UNIT 





TYP 

TYP 



Power dissipation capacitance 

Outputs enabled 

CL = 50pF, f = 10MHz 

160 

160 

r\C 

'^pd 

Outputs disabled 

Pr 
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SN74ALVCH16525 

18-BiT REGISTERED BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES059 - NOVEMBER 1995__ 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.5 V± 0.2 V 



Timing 

input 


Data 

input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TiMES 


input 
tPLH 


1.2 V 


Output 


jHT. 



2.3 V 
OV 


I 

W-P^~tpHL 



TEST 

SI 

tpd 

Open 

tPLZ/tPZL 

4.6 V 

tPHZ/tPZH 

GND 


M-tw-N 

I I 

1.2 V 

OV 

VOLTAGE WAVEFORMS 
PULSE DURATiON 


Output 

Controi 

(iow-ievei 

enabiing) 


Output 
Waveform 1 
SI at 4.6 V 
(see Note B) 

Output 
Waveform 2 
SI atGND 
(see Note B) 



/- 

1.2 V 

- 2.3 V 

tPZL-H K-. _J 

1 1 *PLZ“^ 

! .1 1 

w- 

1 

0 V 

iV” 1 

-Jt VOL + 0.3V 

1 tPHZ->| 

tpZH W- 

1 


VOL 

Vl^Ll 



-0.3 V 

- OV 



VOLTAGE WAVEFORMS 
PROPAGATiON DELAY TiMES 


VOLTAGE WAVEFORMS 
ENABLE AND DiSABLE TiMES 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output controi. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, t^ < 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 

E. tpLZ and tpHZ are the same as tdjs- 

F. tpzL and tpzH are the same as ten- 
G- ¥LH sficl tpHL are the same as tpd- 


Figure 1. Load Circuit and Voltage Waveforms 
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PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V ± 0.3 V 



Timing 

input 


Data 

input 



VOLTAGE WAVEFORMS 
SETUP AND HOLDTiMES 


input 
tPLH 

Output 




,5 V 




-2.7 V 

5V 

I- 


-»t—tPHL 

I 


yz: 


^ - 

1.5 V 

•VoL 


TEST 

SI 

Ipd 

Open 

tpLZ/tPZL 

6V 

tPHZ/tPZH 

GND 



VOLTAGE WAVEFORMS 
PULSE DURATION 


2.7 V 


OV 


Output 

Control 

(low-level 

enabling) 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


\ 1.5 V /l.5V 

KM— 

tpZL-W 1^^ 

_I 


\i.5v I 


tPHZ->l 

tpzH -H w- I 


VOH-0.3V 


2.7 V 

OV 

3V 

VOL 

VOH 

OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq » 50 Cl, tr < 2.5 ns, tf ^ 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are the same as tdis- 

tpzL and tpzH are the same as ten- 

tpLH and tpHL are the same as tpd- 


Figure 2. Load Circuit and Voitage Waveforms 
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SN74ALVCH162525 
18-BIT REGISTERED BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES058 - NOVEMBER 1995 


I • Member of the Texas Instruments 
I Widebus^^ Family 

I • (Enhanced-Performance Implanted 

I CMOS) Submicron Process 

I • B-Port Outputs Have Equivalen 26-Q Series 
Resistors, So No Externai Resistors Are 
Required 

• ESD Protection Exceeds 2000 V Per 
MiL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Modei (C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Bus Hoid on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Package Option Includes Plastic 300-mii 
Shrink Smali-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 18-bit universal bus transceiver Is designed 
for 2.3-V to 3.6-V Vqc operation. 

Data flow in each d irectio n is c ontrolled by 
output- enable (OE AB and OEB A) and clock 
enable (CLKENAB and CLKENBA) inputs. For the 
A-to-B data flow, the data flows through a single 
register. The B-to-A data can flow through a 
four-stage pipeline register path, or through a 
singl e register path, depending on the state of 
SEL. 


DGG OR DL PACKAGE 
(TOP VIEW) 



Data is S tored in the internal registers on the low-to-high transition of the CLK input, provided that the appropriate 
CLKEN inputs are low. The A-to-B data transfer is synchronized to the CLKAB Input, and B-to-A data transfer 
is synchronized with the CLK1 BA and CLK2BA inputs. 

The B outputs, which are designed to sink up to 12 mA, include 26-Q resistors to reduce overshoot and 
undershoot. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74ALVCH162525 is characterized for operation from -40°C to 85°C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information la current aa of publication date. 
Producta conform to apecificatlona per the terma of Texaa Inatrumenta 
atandard warranty. Production proceaaing doea not neceaaarlly Include 
teating of all parametera. 
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Function Tables 


A-TO-B STORAGE (OEAB = L) 


INPUTS 

OUTPUT 

CLKENAB 

CLKAB 

A 

B 

H 

X 

X 

Bgt 

L 

T 

L 

L 

L 

T 

H 

" H 


t Output level before the indicated steady-state 
input conditions were established 


B-TO-A STORAGE (OEBA = L) 


1 INPUTS 

OUTPUT 

CLKENBA 

CLK2BA 

CLK1BA 


B 

A 

H 

X 

X 

X 

X 

Aot 

L 

T 

X 

H 

L 

L 

L 

t 

X 

H 

H 

H 

L 

T 

t 

L 

L 

L* 

L 

T 

T 

L 

H 

Hi 


t Output level before the indicated steady-state input conditions were 
established 

t Three CLK1 BA edges and o ne CLK2BA edge are needed to propagate 
data from B-to-A when SEL is low. 

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)§ 


Supply voltage range, Vcc . “0-5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 4.6 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0-5 V 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc or GND . ± 100 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DGG package . 1 W 

DL package . 1.4 W 

Storage temperature range, Tstg . -65°C to 150°C 


§ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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18-BIT REGISTERED BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
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recommended operating conditions (see Note 4) 


I i 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 


2.3 

3.6 

V 

V|H 

High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2 

n 

Vcc = 2.3 V to 2.7 V 

1.7 

V|L 

Low-level input voltage 

Vcc = 2.7 V to 3.6 V 

0.8 

V 

Vcc = 2.3 V to 2.7 V 

0.7 

V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 



Vcc = 2.3 V 

-12 


lOH 

High-level output current (A port) 

Vcc = 2.7 V 

-12 

mA 



> 

CO 

II 

O 

O 

> 

-24 




Vcc = 2.3 V 

12 


lOL 

Low-level output current (A port) 

Vcc = 2.7 V 

12 

mA 



> 

CO 

II 

O 

O 

> 

24 




Vcc = 2.3 V 

-6 


lOH 

High-level output current (B port) 

Vcc = 2.7 V 

-8 

mA 



> 

CO 

II 

O 

O 

> 

-12 




Vcc = 2.3 V 

6 


lOL 

Low-level output current (B port) 

Vcc = 2.7 V 

8 

mA 



> 

CO 

II 

O 

O 

> 

12 


At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

ta 

Operating free-air temperature 


-40 

85 

"C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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WITH 3-STATE OUTPUTS 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 


MIN TYP+ MAX 

UNIT 

VoH (A port) 

lOH = pA 

MIN to MAX 

VcC-0.2 

V 

IOH = '6mA, V|h = 1.7V 

2.3 V 

2 

IOH = “12mA 

|V|H = 1.7V I 

2.3 V 

1.7 

> 

CM 

II 

X 

> 

2.7 V 

2.2 

> 

CM 

11 

X 

> 

3V 

2.4 

IOH*~24mA, V|h = 2V 

3V 

2 

VoH(Bport) 

lOH = “100 fA 

MIN to MAX 

VcC“0.2 

V 

IOH = -4mA, V|h = 1.7V 

2.3 V 

1.9 

lOH = ~6mA 

|V|h = 1.7V I 

2.3 V 

1.7 

> 

CM 

II 

X 

> 

3V 

2.4 

IOH»“8mA, V|h = 2V 

2.7 V 

2 

IOH = ”12mA, V|h = 2V 

3V 

2 

VoL (A port) 

Iql = 100 pA 

MIN to MAX 

0.2 

V 

IOL = 6mA, V|l = 0.7V 

2.3 V 

0.4 

Iql = 12 mA 

V|l = 0.7V 

2.3 V 

0.7 

V|l = 0.8 V 

2.7 V 

0.4 

1 loL = 24mA, V|l = 0.8V 

3V 

0.55 

VoL (B port) 

1 

o 

o 

II 

_l 

p 

MIN to MAX 

0.2 

V 

1 l0L = 4mA, V|l = 0.7V 

2.3 V 

0.4 

Iql = 6 mA 

V(l = 0.7V 

2.3 V 

0.55 

V(l = 0.8V 

3V 

0.55 

Iql = 8 rnA, V|l = 0.8 V 

2.7 V 

0.6 

IOL = 12mA, V|l = 0.8V 

3V 

0.8 

l| 

V| = Vcc or GND 

3.6 V 

±5 

liA 

^hold 

V| = 0.7 V 

2.3 V 

45 

pA 

V| = 1.7V 

-45 

V| « 0.8 V 

3V 

75 

> 

CM 

> 

-75 

V| = 0 to 3.6 V 

3.6 V 

±500 

ioz§ 

Vq = Vec or GND 

3.6 V 

±10 

pA 

•cc 

Vi » Vqq or GND, Iq = 0 

3.6 V 

40 

pA 

Alee 

One input at Vec - 0.6 V, Other inputs at Vcc or GND 

3Vto 3.6V 

750 

pA 

EH 

Control inputs 

V| = Vcc or GND 

3.3 V 

3 

PF 

EM 

A or B ports 

Vo = Vcc or GND 

3.3 V 

7 

PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t All typical values are at V^c = 3.3 V, Ta = 25*C. 

§ For I/O ports, the parameter Iqz includes the input leakage current. 
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SN74ALVCH162525 

18-BIT REGISTERED BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES0S8 - NOVEMBER 1995_ 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature range (unless otherwise noted) 



VCC = 2.5 V 
±0.2 V 

Vcc = 2.7V 

Vcc = 3.3V 
±0.3V 

UNIT 

MIN MAX 

MIN MAX 

MIN MAX 

fciock Clock frequency 

0 120 

0 125 

0 150 

MHz 

tyy Pulse duration, CLK high or low 

3.2 

3.2 

3 

ns 

tsu Setup time 

A data before CLKABT 

1.3 

1.3 

1.3 

ns 

B data before CLK2BAT 

2.1 

1.8 

1.7 

B data before CLK1 BAT 

1.3 

1.2 

1.1 

SEC before CLK2BAT 

3.3 

3.3 

3.3 

CLKENAB before CLKABT 

2.1 

1.9 

1.6 

CLKENBA before CLKIBAT 

2.7 

2.5 

2.1 

CLKENBA before CLK2BAt 

2.7 

2.5 

2.2 

th Hoid time 

A data after CLKABT 

0.7 

0.4 

0.9 

ns 

Bdata after CLK2BAT 

0.4 

0 

0.6 

B data after CLKIBAT 

0.8 

0.4 

1 

SB: after CLK2BAT 

0 

0 

0.1 

CLKENAB after CLKABT 

0.1 

0.3 

0.3 

CLKENBA after CLKIBAT 

0 

0 

0.1 

CLKENBA after CLK2BAT 

0 

0 

0 


switching characteristics over recommended operating free-air temperature range, C|, = 50 pF 
(unless otherwise noted) (see Figures 1 and 2) 



operating characteristics, T/v = 25°C 
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SN74ALVCH162525 
18-BIT REGISTERED BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCES058- NOVEMBER 1995 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.5 V± 0.2 V 



Timing 

input 



2.3 V 
OV 


TEST 

S1 

'pd 

Open 

tPLZ/tpZL 

4.6 V 

tPHZ/tPZH 

GND 



VOLTAGE WAVEFORMS 
PULSE DURATiON 


2.3 V 


OV 



2.3 V 

OV 

2.3 V 

r 

VOL 

VOH 

OV 


VOLTAGE WAVEFORMS 
PROPAGATiON DELAY TiMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


C|_ includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, tr < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are the same as tdis- 

^PZL 2 ind tpzH are the same as ten- 

tpLH and tpHL are the same as tp^. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74ALVCH162525 

18-BIT REGISTERED BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES058 - NOVEMBER 1995__ 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V ± 0.3 V 



Timing 

Input 



2.7 V 
OV 


TEST 

SI 

^pd 

Open 

tPLZ/tPZL 

6V 

tPHZ/tpZH 

GND 


k -tw- w 

I I 



VOLTAGE WAVEFORMS 
PULSE DURATION 


2.7 V 


OV 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, tr ^ 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are the same as t^js. 

tpzL and tpzH are the same as ten- 

tpLH and tpHL are the same as tp^. 


Figure 2 . Load Circuit and Voltage Waveforms 
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■ • Member of the Texas Instruments 

I Widebus'^^ Family 

I • EP/O^^ (Enhanced-Performance Implanted 
I CMOS) Submicron Process 

I • Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic 300-mll 
Shrink Small-Outllne (DL) and Thin Shrink 
Small-Outllne (DGG) Packages 

description 

This 1 e-bit registered transceiver is designed for 
2.3-V to 3.6-V Vcc operation. 

The SN74ALVCH16543 can be used as two 8-bit 
transceivers or one 16 -bit tra nsceiver. Separate 
latch-enable (LEAB or LEBA) and output-enable 
(OEAB or OEBA) inputs are provided for each 
register to permit Independent control in either 
direction of data flow. 

The A-to-B enable (CEAB) input must be low in 
orde r to ent er data from A or t o output data from 
B. If CEAB is low and LEAB is low, the A-to-B 
latches are transparent; a subsequent low-to-high 
transition of LEAB puts t he A latch es in the 
storage mode. With CEAB and OEAB both low, 
the 3-state B outputs are active and reflect the 
data present at the output of the A latches. Data 
flow from B to A is similar but requires using 
CEBA, LEBA, and OEBA. 


SN74ALVCH16543 
16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCES025-JULY 1995 


DGG OR DL PACKAGE 
(TOP VIEW) 



7^ 

56 


10EAB[ 

]10EBA 

1LEAB[ 

2 

55 

]1LEBA 

iceab[ 

3 

54 

i1CEBA 

gnd[ 

4 

53 

jGND 

1A1 [ 

5 

52 

] 1B1 

1A2[ 

6 

51 

] 1B2 

Vcci 

7 

50 

]Vcc 

1A3[ 

8 

49 

] 1B3 

1A4[ 

9 

48 

] 1B4 

1A5[ 

10 

47 

] 1B5 

GND [ 

11 

46 

jGND 

1A6 [ 

12 

45 

] 1B6 

1A7[ 

13 

44 

] 1B7 

1A8[ 

14 

43 

] 1B8 

2A1 [ 

15 

42 

]2B1 

2A2[ 

16 

41 

]2B2 

2A3[ 

17 

40 

]2B3 

gnd[ 

18 

39 

]GND 

2A4[ 

19 

38 

]2B4 

2A5[ 

20 

37 

]2B5 

2A6[ 

21 

36 

]2B6 

Vcc[ 

22 

35 

] Vcc 

2A7[ 

23 

34 

]2B7 

2A8[ 

24 

33 

]2B8 

GND [ 

25 

32 

]GND 

2CEAB [ 

26 

31 

] 2CEBA 

2LEAB [ 

27 

30 

] 2LEBA 

20EAB[ 

28 

29 

]20EBA 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74ALVCH16543 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages In the 
same printed-circuit-board area. 

The SN74ALVCH16543 Is characterized for operation from -40°C to 85°C. 


^PI^|n^Widebu^r^rademarkso|nnB)g^nstj^^ 


ADVANCE INFORMATION concerns new products In the sampling or 
preproduction phase of development Characteristic data and cither 
specifications are subject to change without notice. 
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ADVANCE INFORMATION 


SN74ALVCH16543 

16-BIT REGISTERED TRANSCEIVER 

WITH 3-STATE OUTPUTS 

SCES025-JULY 1995 _ 


logic symbolt 


10 ^ 

1CiBA 

1LEBA 

10EAB 

lUlAl 

20EBA 

2CEBA 

2LEBA 

20EAB 

2CEAB 

2LE^ 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


56 

K 


54 

K 

G1 

1C5 

2EN4 

55 

IS 

1 


3 

K 

2 

K 

2C6 

7EN9 

29 

IS 

31 

N 

30 

K 

V9lf 

7C11 

8EN10 

G8 

8C12 

28 

K 

26 

K 

27 

_ 


10 


21 


13 


12 


13 


14 


15 


16 


17 


19 


20 


23 


24 


V3 5D 

6D 4V 








V9 11D 

12D 10V 











52 

1B1 





51 



49 



48 



47 



45 



44 



43 

ID/ 

1B8 



42 




<D1 


41 



40 

909 


38 

aDO 

90A 


37 

90R 


36 

2B6 

90T 


34 

— 

33 

aD# 

2B8 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 


TtexAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


3-148 






SN74ALVCH16543 
16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCES02S-JULY 1995 


logic diagram (positive logic) 
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ADVANCE INFORMATION 


SN74ALVCH16543 

16-BIT REGISTERED TRANSCEIVER 

WITH 3-STATE OUTPUTS 


FUNCTION TABLEt 
(each 8-bit section) 


INPUTS 

OUTPUT 

B 

CEAB 

LEAB 

OEAB 

A 

H 

X 

X 

X 

Z 

X 

X 

H 

X 

z 

L 

H 

L 

X 

Bo* 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 


t A-to-B data flow is shown; B-to-A flow control is the 


same except that it uses CEBA, LEBA, and OEBA. 
t Output level before the indicated steady-state input 
conditions were established 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)§ 


Supply voltage range, Vcc . -0-5 V to 4.6 V 

Input voltage range, VI: Except I/O ports (see Note 1) ... -0.5 V to 4.6 V 

I/O ports (see Notes 1 and 2) . -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Notes 1 and 2) ..... -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0) ... -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .. — - -... .......... ±50 mA 

Continuous current through each Vcc or GND . ± 100 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DGG package . 1 W 

DL package . 1.4 W 

Storage temperature range, Tstg ... -65°C to 150®C 


§ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded If the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is caicuiated using a junction temperature of 150“C and a board trace iength of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74ALVCH16543 
16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES025-JULY 1996 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

2.3 3.6 

V 

V|H High-level Input voltage 

Vcc = 2.3 V to 2.7 V 

1.7 

V 

Vcc = 2.7 V to 3.6 V 

2 

V|L Low-level input voltage 

Vcc = 2.3 V to 2.7 V 

0.7 

V 

Vcc = 2.7 V to 3.6 V 

0.8 

V| Input voltage 

0 Vcc 

V 

Vq Output voltage 

o 

< 

O 

o 

V 

Iqh High-level output current 

Vcc = 2.3 V 

-12 

mA 

Vcc = 2.7 V 

-12 

> 

CO 

II 

O 

O 

> 

-24 

Iql Low-level output current 

Vcc = 2.3 V 

12 

mA 

Vcc = 2.7 V 

12 

VCC“3V 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

“C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcct 

MIN TYP+ MAX 

UNIT 

VOH 

Iqh =-100 mA 

MIN to MAX 

VcC-0.2 

V 

Iqh =-6 mA, V|h = 1.7V 

2.3 V 

2 

Iqh =-12 mA 

V,h = 1.7V 

2.3 V 

1.7 

> 

CM 

II 

X 

> 

2.7 V 

2.2 

> 

CM 

II 

X 

> 

3V 

2.4 

Iqh = -24 mA, V|h = 2 V 

3V 

2 

VoL 

IOL= 100 mA 

MIN to MAX 

0.2 

V 

Iql = 6 mA, V|l = 0.7 V 

2.3 V 

0.4 

O 

1— 

II 

to 

3 

> 

V|l = 0.7V 

2.3 V 

0.7 

V|L = 0.8 V 

2.7 V 

0.4 

Iql = 24 mA, V|l = 0.8 V 

3V 

0.55 

l| 

V| = Vcc orGND 

3.6 V 

±5 

HA 

i|{hold) 

V| = 0.7V 

2.3 V 

45 

pA 

V| = 1.7V 

-45 

V| = 0.8V 

3V 

75 

> 

CM 

II 

-75 

V| = 0to 3.6 V 

3.6 V 

±500 

ioz§ 

Vq = Vcc or GND 

3.6 V 

±10 

\iA 

Icc 

V| = Vcc or GND, Iq = 0 

3.6 V 

40 

mA 

Alec 

One input at Vcc “ 0.6 V, Other inputs at Vcc or GND 

3 V to 3.6 V 

750 

mA 

Ci 

Control inputs 

V| = Vcc orGND 

3.3 V 


PF 

Cio 

A or B ports 

Vo = Vcc or GND 

3.3 V 


PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
+ Typical values are measured at Vcc = 3-3 V, Ta = 25‘’C. 

§ For I/O ports, the parameter Iqz includes the input leakage current. 
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SN74ALVCH16600 
18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES030-JULY 1995 

• Member of the Texas Instruments dgg or dl package 

Widebus^** famWy (top view) 

• EPIC^'* (Enhanced-Performance Implanted 
CMOS) Submicron Process 

o (Universal Bus Transceiver) 

Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 

Latched, Clocked, or Clock-Enabled Mode 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 

R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic 300-mil 
Shrink Small-Outiine (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 18-bit universal bus transceiver is designed 
for 2.3-V to 3.6-V Vcc operation. 

The SN74ALVCH16600 combines D-type latches 
and D-type flip-flops to allow data flow in 
transparent, latched, and clocked modes. 

Data flow in each d irecti on is controlled by 
output-enable (OEAB and OEBA), latch-enable 

(LEAB and LEBA), and clock (CLKAB and _ _ 

CLKBA) Inputs. The clock can be controlled by the clock-enable (CLKENAB and CLKENBA) inputs. For A-to-B 
data flow, the dev ice operates in the transparent mode when LEAB is high. When LEAB is low, the A data is 
latched If CLKAB is held at a hi gh or low logic level. If LEAB is low, the A-bus dat a is stor ed in the latch/flip-flop 
on the high-to -low tra nsition of CLKAB. Output enable OEAB Is active low. When OEAB is low, the outputs are 
active. When OEAB is high, the outputs are in the high-impedance state. 

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CLKENBA. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqc through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry Is provided to hold unused or floating data inputs at a valid logic level. 

The SN74ALVCH16600 is available In Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages In the 
same printed-circuit-board area. 

The SN74ALVCH16600 is characterized for operation from -40®C to 85®C. 


OEABL 1 
LEAB[ 2 
A1 [ 3 
GND[ 4 
A2[ 6 
A3[ 6 

Vcc [ 7 

A4[ 8 
A5[ 9 
A6[ 10 
GND[ 11 
A7[ 12 
A8[ 13 
A9[ 14 
A10[ 15 
All [ 16 
A12[ 17 
GND[ 18 
A13[ 19 
A14[ 20 
A15[ 21 

Vcc [ 22 

A16[ 23 
A17[ 24 
GND [ 25 
A18[ 26 
OEBA[ 27 
LEBA [ 28 


56 ] CLKENAB 
55 ] CLKAB 
54 ] B1 
53 ] GND 
52 ] B2 
51 ] B3 
60 ] Vcc 

49 ] B4 
48]B5 
47 ] B6 
46 ] GND 
45 ] B7 
44 ] B8 
43]B9 
42 ] Bio 
41 ] B11 
40 ] B12 
39 ] GND 
38 ] B13 
37 ] B14 
36 ] B15 
35 ] Vcc 
34]B16 
33 ] B17 
32 ] GND 
31 ] B18 
30 ] CLKBA 
29 1 CLKENBA 


EPIC, UBT, and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information is current as of publication date. 
Products conform to specifications per the terms of fexas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN74ALVCH16600 

18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES030-JULY 1995_ 


FUNCTION TABLEt 


I INPUTS I 

OUTPUT 

B 



LEAB 


A 

CLKENAB 

OEAB 

CLKAB 

X 

H 

X 

X 

X 

Z 

X 

L 

H 

X 

L 

L 

X 

L 

H 

X 

H 

H 

H 

L 

L 

X 

X 

Bo* 

H 

L 

L 

X 

X 

Bo* 

L 

L 

L 

i 

L 

L 

L 

L 

L 

i 

H 

H 

L 

L 

L 

H 

X 

Bo* 

L 

L 

L 

L 

X 

Bo§ 


t A-to-B data flow is shown: B-to-A flow is similar but uses OEBA, 
LEBA, CLKBA, and CLKENBA. 

t Output level before the indicated steady-state input conditions were 
established 

§ Output level before the indi cated st eady-state input conditions were 
established, provided that CLKAB was low before LEAB went low 

logic diagram (positive iogic) 
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SN74ALVCH16600 
18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCES030-JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .... -0.5 V to 4.6 V 

Input voltage range, VI: Except I/O ports (see Note 1) ..... -0.5 V to 4.6 V 

I/O ports (see Notes 1 and 2) . -0.5 V to Vcc + V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through each Vcc O'* . ±100 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DGG package . 1 W 

DL package . 1.4 W 

Storage temperature range, Tgtg . -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value Is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Therma/Cons/deraf/ons application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vqc Supply voltage 

2.3 3.6 

V 

V|H High-level input voltage 

Vcc = 2.3 V to 2.7 V 

1.7 

V 

Vcc = 2.7 V to 3-6 V 

2 

V|L Low-level input voltage 

Vcc = 2.3 V to 2.7 V 

0.7 

V 

Vcc = 2.7 V to 3.6 V 

0.8 

V| Input voltage 

o 

< 

O 

o 

V 

Vq Output voltage 

o 

o 

V 

Iqh High-level output current 

Vcc = 2.3 V 

-12 

mA 

Vcc = 2.7 V 

-12 

> 

CO 

H 

O 

o 

> 

-24 

Iql Low-level output current 

Vcc = 2.3 V 

12 

mA 

Vcc “2.7 V 

12 

> 

CO 

II 

8 

> 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

o 

1 

“C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN74ALVCH16600 

18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES030-JULY 1995 


electrical characteristics over recommended operating free*air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

vect 

MIN TYPt MAX 

UNIT 

vqh 

IOH=“■^00^^ 

MIN to MAX 

VcC-0.2 

V 

IOH=“6mA, V|h = 1.7V 

2.3 V 

2 

Iqh =~12mA 

!V!H = 1-7V ! 

2.3 V 

U 

> 

CM 

II 

X 

> 

2.7 V 

2.2 

|V|H = 2V I 

3V 

2.4 

IOH=“24mA, V|h = 2V 

3V 

2 

Vql 

IOL= 100 

MIN to MAX 

0.2 

1 

IOL = 6mA, V|l = 0.7V 

2.3 V 

0.4 

IOL“ 12 mA 

V|l = 0.7V 

2.3 V 

0.7 

V|L = 0.8 V 

2.7 V 

0.4 

IOL = 24mA, V|l = 0.8V 

3V 

0.55 

ll 

V| = VccorGND 

3.6 V 

±5 

IKH 

h(hold) 

V| = 0.7 V 

2.3 V 

45 

mA 

V| = 1.7V 

-45 

V| = 0.8 V 

3V 

75 

II 

N> 

< 

-75 

V| = 0to3.6V 

3.6 V 

±500 

ioz§ 

Vq = Vcc or GND 

3.6 V 

±10 

mA 

Ice 

V| = VccorGND, IO = 0 

3.6 V 

40 

pA 

Alec 

One input at Vcc ““ 0.6 V, Other inputs at Vcc or GND 

3Vto3.6V 

750 

pA 

Ci 

Control inputs 

V| = Vcc or GND 

3.3 V 

4 

PF 

Cio 

A or B ports 

Vo = Vcc or GND 

3.3 V 

8 

PF 


t For conditions shown as MiN or MAX, use the appropriate vaiues under recommended operating conditions, 
t Typical values are measured at Vcc - 3-3 V, T/^ - 25°C. 

§ For I/O ports, the parameter Iqz includes the input leakage current. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 





Vcc = 2.6 V 
±0.2V 

Vcc = 2.7 V 


UNIT 




MIN MAX 

MIN MAX 

MIN MAX 


^clock 

Clock frequency 


0 150 

0 150 

0 150 

MHz 

tw 

Pulse duration 

let 

3.3 

3.3 

3.3 

ns 

CLRT 

3.3 

3.3 

3.3 



Data before CLKT 

1.3 

1.3 

1.2 


Isu 

Setup time 

Data before LEi,CLKT 

1.2 

1.1 

1.1 

ns 

Data before LEi, CLKi 

1.8 

1.5 

1.5 



CLKEN before CLKT 

0.7 

0.7 

0.8 




Data after CLKT 

1.5 

1.8 

1.5 


th 

Hold time 

Data after LEi. CLKT 

1.6 

1.9 

1.6 


Data after LEi, CLKi 

1.2 

1.6 

1.3 




CLKEN after CLKT 

1.4 

1.7 

1.4 
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SN74ALVCH16600 
18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES030-JULY 1995 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(uniess otherwise noted) (see Figures 1 and 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 2.5 V 
±0.2V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

UNIT 


1 MIN 

MAX 1 

MIN 

MAX 

1 MIN 

MAX 1 


^max 



1 ISO 1 

150 

150 1 

MHz 


AorB 

Bor A 

1 

5.7 

4.7 

1 

4 


tpd 

LEAB or LEBA 

AorB 

1 

6.5 

5.5 

1 

4.8 

ns 


CLKAB orCLKBA 

Aor B 

1.4 

7.9 

6.8 

1.3 

5.7 


ten 

OEAB 

B 

1.1 

7.1 

6.3 

1.1 

5.2 

ns 

Idis 

OEAB 

B 

1.7 

■a 

4.7 

1.2 

4.4 

ns 
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SN74ALVCH16600 

18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES030-JULY 1995__ 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.5 V± 0.2 V 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 0 

500 0 


o 

O Open 
9 GND 


TEST 

S1 

tpd 

Open 

tPLZ/tPZL 

4.6 V 

tPHZ/tPZH 

Q.ND 


LOAD CIRCUIT M- W -H 



” * VOLTAGE WAVEFORMS 

k—- M -;-H PULSE DURATION 

I ‘su ' m 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, t^ < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpHZ are the same as tdjs- 

tpZL and tpzH are the same as ten- 

tpLH and tpHL are the same as tp^. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74ALVCH16600 
18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCES030-JULY 1995 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V ± 0.3 V 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


5000 

-•-wv- 

I 5000 


o®'' 

O Open 
9 GND 


TEST 

SI 

Ipd 

Open 

tPLZ/tpZL 

6V 

tpHZ/tpZH 

GND 


LOAD CIRCUIT 


Timing 

input 


k 





2.7 M 
OV 



VOLTAGE WAVEFORMS 
PULSE DURATiON 



VOLTAGE WAVEFORMS 
PROPAGATiON DELAY TiMES 


VOLTAGE WAVEFORMS 
ENABLE AND DiSABLE TiMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, tr < 2.5 ns, tf ^ 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHz are the same as t^js. 

tp2L and tpzH are the same as ten- 

tpLH and tpHL are the same as tp^. 


Figure 2 . Load Circuit and Voltage Waveforms 
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SN74ALVCH16601 
18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES027-JULY 1995 

• Member of the Texas Instruments dgg or dl package 

Wldebus^*^ Family 

• UBT^^ (Universal Bus Transceiver) 

Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 

Latched, Clocked, or Clock-Enabled Mode 

• EPIC^** (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Puiidown 
Resistors 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 

R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options include Plastic 300-mii 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 18-bit universai bus transceiver is designed 
for 2.3-V to 3.6-V Vcc operation. 

The SN74ALVCH16601 combines D-type latches 
and D-type flip-flops to allow data flow in 
transparent, latched, and clocked modes. 

Data flow in each d irecti on is controlled by 
output-enable (OEAB and OEBA), latch-enable 

(LEAB and LEBA), and clock {CLKAB and _ _ 

CLKBA) inputs. The clock can be controlled by the clock-enable (CLKENAB and CLKENBA) inputs. For A-to-B 
data flow, the device operates in the transparent mode when LEAB is high. When LEAB is low, the A data Is 
latched If CLKAB is held at a high or low logic level. If LEAB is low, the A-bus dat a is stor ed in the latch/fllp-flop 
on the low-to- high tra nsition of CLKAB. Output enable OEAB is active low. When OEAB is low, the outputs are 
active. When OEAB is high, the outputs are In the high-impedance state. 

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CLKENBA. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74ALVCH16601 Is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 

The SN74ALVCH16601 is characterized for operation from -40®C to 85®C. 


OEAB[ 1 
LEAB [ 2 
A1 [ 3 
GND[ 4 
A2[ 5 
A3[ 6 
VccE 7 

A4[ 8 
A5[ 9 
A6[ 10 
GND[ 11 
A7[ 12 
A8[ 13 
A9[ 14 
A10[ 15 
A11 [ 16 
A12[ 17 
GND[ 18 
A13[ 19 
A14[ 20 
A15[ 21 
Vcc [22 
A16[ 23 
A17[ 24 
GND [ 25 
A18[ 26 
0^[ 27 
LEBA[ 28 


56 ] CLKENAB 
55 ] CLKAB 
54 ] B1 
53 ] GND 
52 ]B2 
51 ]B3 
50 ]Vcc 

49 ]B4 
48 ]B5 
47 ]B6 
46 ] GND 
45 ]B7 
44 ]B8 
43 ]B9 
42 ]B10 
41]B11 
40 ]B12 
39 ] GND 
38 ]B13 
37 ]B14 
36 ]B15 
35 ] Vcc 
34 ]B16 
33 ]B17 
32 ] GND 
31 ]B18 
30 ] CLKBA 
29 1 CLKENBA 


EPIC, UBT, and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCTION DATA Information Is current as of publication date. 

Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN74ALVCH16601 

18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES027" JULY 1995_ 


FUNCTION TABLEt 


1 INPUTS 

OUTPUT 

B 

CLKENAB 

OEAB 

LEAB 

CLKAB 

A 

X 

1h 

X 

X 

X 

Z 

X 

L 

H 

X 

L 

L 

X 

L 

H 

X 

H 

H 

H 

L 

L 

X 

X 

Bo* 

H 

L 

L 

X 

X 

Bo* 

L 

L 

L 

T 

L 

L 

L 

L 

L 

T 

H 

H 

L 

L 

L 

L 

X 

Bo* 

L 

L 

L 

H 

X 

Bo§ 


t A-to-B data flow is shown: B-to-A flow is similar but uses OEBA, 
LEBA, CLKBA, and CLKENBA. 


t Output level before the indicated steady-state input conditions were 
established 

§ Output level before the indicated steady-state input conditions were 
established, provided that CLKAB was high before LEAB went low 

logic diagram (positive logic) 
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SN74ALVCH16601 
18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCES027-JULY 1995 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 4.6 V 

Input voltage range, VI: Except I/O ports (see Note 1) . -0.6 V to 4.6 V 

I/O ports (see Notes 1 and 2) . -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . 

Continuous current through each Vcc or GND . ± 100 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DGG package . 1 W 

DL package . 1.4 W 

Storage temperature range, Tgtg . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150*C and a board trace length of 750 mils. 
For more information, refer to the Package Therrna/Cons/deraf/ons application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

2.3 3.6 

V 

V|H High-level input voltage 

Vcc = 2.3 V to 2.7 V 

1.7 

V 

Vcc * 2.7 V to 3.6 V 

2 

V|i_ Low-level input voltage 

Vcc = 2.3 V to 2.7 V 

0.7 

V 

Vcc* 2.7 V to 3-6 V 

0.8 

V| Input voltage 

0 Vcc 

V 

Vq Output voltage 

O 

o 

V 

Iqh High-level output current 

Vcc* 2.3 V 

-12 

mA 

Vcc* 2.7 V 

-12 

Vcc*3V 

-24 

Iql Low-level output current 

Vcc* 2.3 V 

12 

mA 

Vcc* 2.7 V 

12 

Vcc * 3 V 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

“C 


NOTE 4: Unused control Inputs must be held high or low to prevent them from floating. 
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SN74ALVCH16601 

18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES027-JULY 1995_^_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

vqh 


MIN to MAX 

Vcc-0.2 

V 

IOH=-6mA, V|h = 1.7V 

2.3 V 

2 

Iqh = -12mA 

ViLJ = 1 7 w 

.. 

2.3 V 

1.7 

> 

CM 

II 

X 

> 

2.7 V 

2.2 

> 

CM 

H 

X 

> 

3V 

2.4 

lOH = “24 mA, V|h = 2 V 

3V 

2 

VOL 

IOL= 100 mA 

MIN to MAX 

0.2 

V 

IOL = 6mA, V|l = 0.7V 

2.3 V 

0.4 

IOU= 12 mA 

V|l = 0.7V 

2.3 V 

0.7 

V|l = 0.8V 

2.7 V 

0.4 

IOL = 24mA, V|l = 0.8V 

3V 

0.55 

l| 

V| = Vcc orGND 

3.6 V 

±5 

pA 

i|(hold) 

Vi-0.7 V 

2.3 V 

45 

mA 

< 

li 

< 

-45 

V| = 0.8V 

3V 

75 

> 

CM 

II 

> 

-75 

V| = 0to3.6V 

3.6 V 

±500 

ioz§ 

Vo * Vcc O'' 

3.6 V 

±10 

mA 

icc 

V| = Vcc orGND. '0 = 0 

3.6 V 

40 

pA 

Alec 

One input at Vcc “ 0.6 V, Other inputs at Vcc or GND 

3Vto3.6V 

750 

pA 

Ci 

Control inputs 

V| = Vcc orGND 

3.3 V 

4 

PF 

Cio 

A or B ports 

Vo * Vcc or GND 

3.3 V 

8 

PF 


t For conditions shown as MiN or MAX, use the appropriate vaiues under recommended operating conditions, 
t Typicai values are measured at Vcc = 3.3 V, Ta = 25°C. 

§ For I/O ports, the parameter Iqz includes the input leakage current. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 





Vcc = 2-5 V 
±0.2V 

Vcc = 2.7 V 

Vcc = 3.3 V 
±0.3V 

UNIT 




MIN MAX 

MIN MAX 

MIN MAX 


^clock 

Clock frequency 


0 150 

0 150 

0 150 

MHz 

tw 

Pulse duration 

LET 

3.3 

3.3 

3.3 

ns 

CLK high or low 

3.3 

3.3 

3.3 



Data before CLKt 

2.3 

2.4 

2.1 


tsu 

Setup time 

Data before lEi, CLKt 

2 

1.6 

1.6 

ns 

Data before LEi, CLKi 

1.3 

1.2 

1.1 



CLKEN before CLKt 

2 

2 

1.7 




Data after CLKt 

0.7 

0.7 

0.8 


th 

Hold time 

Data after LEi, CLKt 

1.3 

1.6 

1.4 

ns 

Data after LEi, CLKi 

1.7 

2 

1.7 



CLKEN after CLKT 

0.3 

0.5 

0.6 



TtexAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


3-164 
















































































































































SN74ALVCH16601 
18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

__. _SCES027-JULY199S 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, Cj. = 50 pF (unless otherwise noted) (see Figures 1 and 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


Vcc = 2.7V 


UNIT 

MIN MAX 

MIN MAX 

MIN MAX 

^max 



150 

150 

150 

MHz 


AorB 

Bor A 


4.6 

4.1 


tpd 

LEAB or LEBA 

AorB 

1.2 5.6 

5.3 

4.7 

ns 


CLKAB or CLKBA 

A or B 

1.7 6.2 

5,8 

5 


ten 

OEABorOEBA 

BorA 

1.2 6.1 

6.1 

5.2 

ns 

tdis 

OEAB orbEBA 

B or A 

2.1 5.4 

4.8 

4.4 

ns 


operating characteristics, Ta = 25°C 
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SN74ALVCH16601 

18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES027-JULY 1995_ 


From Output_^ 

Under Test 

Cl = 50pF^ 
(see Note A) 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.5 V± 0.2 V 


5000 

-^AAr- 


5000 


O 

O Open 
9 GND 


TEST 

S1 

'pd 

Open 

tPLZ/tpZL 

4.6 V 

tPHZ/iPZH 

GND 


LOAD CIRCUIT 


Timing 

Input 




2.3 V 
OV 


Input 


—V-V— 

"'' A X "'' 


^SU 




th 


VOLTAGE WAVEFORMS 
PULSE DURATION 


2.3 V 


OV 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabied by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 60 Q, tf < 2.6 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 

E. tpLZ and tpHZ are the same as tdjg. 

F. tpzL and tpzH are the same as ten- 
G- tpLH andtpHLarethesameastpd. 

Figure 1. Load Circuit and Voitage Waveforms 
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SN74ALVCH16601 
18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCES027-JULY 1995 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V ± 0.3 V 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


5000 

500 0 


O Open 
9 GND 


TEST 

SI 

'pd 

Open 

tPLZ/tpZL 

6V 

tpHZ/tpZH 

GND 


LOAD CIRCUIT 


Timing 

Input 


Data 

Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


2.7 V 



Output 


k-W-N 

I I 



VOLTAGE WAVEFORMS 
PULSE DURATION 


2.7 V 


OV 


Output 

Control 

(low-level 

enabling) 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
S1 at GND 
(see Note B) 




*PZL-H H— , J I- 
I »PLZ->| W- 


I_I 




2.7 V 


OV 


3V 


0.3 V 


tpZH* 


tPHZ-^t k 


VOL 




VOH-0.3V 


VOH 


OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tp < 2.5 ns, tf ^ 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are the same as t^js. 

tpzL and tpzH are the same as ten* 

tpLH and tpHL are the same as tp^. 


Figure 2. Load Circuit and Voltage Waveforms 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


3-167 








3-168 



SN74ALVCH162601 
18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCES026-JULY 1995 


• Member of the Texas Instruments 
Wldebus^^ Family 

• EPIC^'* (Enhanced-Performance Implanted 
CMOS) Submicroh Process 

• UBT^^ (Universal Bus Transceiver) 

Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 

Latched, Clocked, or Clock-Enabled Mode 

• Output Ports Have Equivalent 26-^2 Series 
ResIsters, So No External Resistors Are 
Required 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Bus Hold on Data Inputs Eliminates the 
Need for External Puilup/Puiidown 
Resistors 

• Package Options Include Plastic 300-mil 
Shrink Smaii-Outllne (DL) and Thin Shrink 
Smail-Outiine (DGG) Packages 

description 

This 18-bit universai bus transceiver is designed 
for 2.3-V to 3.6-V Vqq operation. 

The SN74ALVCH162601 combines D-type 
latches and D-type flip-flops to allow data flow in 
transparent, latched, and clocked modes. 

Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (L EAB and LE BA), 
and clock (CLKAB and CLKBA) inputs. The clock can be controlled by the clock-enable (CLKENAB and 
CLKENBA) inputs. For A-to-B data flow, the device operates in the transparent mode when LEAB is high. When 
LEAB is low, the A data is latched If CLKAB is held at a high or low logic l evel. If LEAB is low, the A-bus data 
Is stor ed in th e latch/flip-flop on the high-to-low transition of CLKAB. When OEAB is low, the outputs are active. 
When OEAB is high, the outputs are in the high-impedance state. 

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CLKENBA. 

The B-port outputs include 26-Q series resistors to reduce overshoot and undershoot. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 



EPIC, UBT, and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is current as ofjHibllcatlon date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74ALVCH162601 

18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES026-JULY 1995 _ 


description (continued) 

The SN74ALVCH162601 is available In Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages In the 
same prInted-cIrcuit-board area. 

The SN74ALVCH162601 Is characterized for operation from -40®C to 85°C. 


FUNCTION TABLEt 


INPUTS I 

OUTPUT 

B 

CLKENAB 

OEAB 

LEAB 

CLKAB 

A 

X 

H 

X 

X 

X 

Z 

X 

L 

H 

X 

L 

L 

X 

L 

H 

X 

H 

H 

H 

L 

L 

X 

X 

Bo* 

H 

L 

L 

X 

X 

Bo* 

L 

L 

L 

T 

L 

L 

L 

L 

L 

T 

H 

H 

L 

L 

L 

L 

X 

Bo* 

L 

L 

L 

H 

X 

Bo§ 


t A-to-B data flow is shown: B-to-A flow is similar but uses OEBA, 
LEBA, CLKBA, and CLKENBA. 


t Output level before the indicated steady-state input conditions were 
established 

§ Output level before the indicated steady-state input conditions were 
established, provided that CLKAB is low before LEAB goes low 
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18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES026-JULY 1995 
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SN74ALVCH162601 

18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES026~ JULY 1995 ___ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ........ . = o o., -0.5 V to 4.6 V 

Input voltage range, V|: Except I/O ports (see Note 1) . -0.5 V to 4.6 V 

I/O ports (see Notes 1 and 2) . -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Notes 1 and 2) ... -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ..±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) — . ±50 mA 

Continuous current through each Vcc or GND . ± 100 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 3): DGG package . 1 W 

DL package . 1.4 W 

Storage temperature range, Tstg . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the Input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a Junction temperature of 1 SO^C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations ap^pWcaWon note \n\he 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


I_^_ I 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 


2.3 

3.6 

V 

V|H 

High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

Vcc = 2.3 V to 2.7 V 

1.7 

V|L 

Low-level input voltage 

Vcc = 2.7 V to 3.6 V 

0.8 

V 

Vcc = 2.3 V to 2.7 V 

0.7 

V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 



Vcc = 2.3 V 

-12 


•oh 

High-level output current (A port) 

Vcc = 2.7 V 

-12 

mA 



> 

CO 

ii 

O 

O 

> 

-24 




Vcc = 2.3 V 

12 


lOL 

Low-level output current (A port) 

Vcc = 2.7 V 

12 

mA 



> 

CO 

Ii 

O 

O 

> 

24 




Vcc = 2.3 V 

-6 


lOH 

High-level output current (B port) 

Vcc » 2.7 V 

-8 

mA 



VcC“3V 

-12 




Vcc = 2.3 V 

6 


lOL 

Low-level output current (B port) 

Vcc* 2.7 V 

8 

mA 



Vcc*3V 

12 


At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 



NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VoH (B port) 


MIN to MAX 

VcC-0-2 

V 

IOH»“4mA, V|h*1.7V 

2.3 V 

1.9 

lOH “ -6 mA 

V|h-1.7V 

2.3 V 

1.7 

V|h = 2V 

3V 

2.4 

IOH““8nfiA, V|h»2V 

2.7 V 

2 

IOH»-12mA, V|h-2V 

3V 

2 

VoH (A port) 

Iqh *-100mA 

MIN to MAX 

Vcc-0.2 

V 

IOH»-6mA, V|h = 1.7V 

2.3 V 

2 

IOH--12mA 

V|h-1.7V 

2.3 V 

1.7 

V|h-2V 

2.7 V 

2.2 

V|H-2V 

3V 

2.4 

IOH--24mA, V|h«2V 

3V 

2 

VoL (B port) 

Iql* "IOO mA 

MIN to MAX 

0.2 

V 

IOL-4mA, V|l = 0.7V 

2.3 V 

0.4 

Iql “ 6 mA 

V|L = 0.7 V 

2.3 V 

0.55 

V|L = 0.8 V 

3V 

0.55 

IOL*8niA, V|l = 0.8V 

2.7 V 

0.6 

Iql = 12 mA, V|l = 0.8V 

3V 

0.8 

VoL (A port) 

1 

o 

o 

I 

p 

MIN to MAX 

0.2 

V 

|lOL-6mA, V|l-0.7V | 

2.3 V 

0.4 

Iql* 12 mA 

V|L = 0.7 V 

2.3 V 

0.7 

V|L = 0.8 V 

2.7 V 

0.4 

Iql- 24 mA, V|l-0.8V 

3V 

0.55 

ii 

V|-Vcc orGND 

3.6 V 

±5 

mA 

l|{hold) 

V|-0.7V 

2.3 V 

45 

pA 

V|-1.7V 

-45 

V|»0.8V 

3V 

75 

< 

II 

lO 

< 

-75 

V| « 0 to 3.6 V 

3.6 V 

±500 

ioz§ 

Vo = Vec or GND 

3.6 V 

±10 

mA 

icc 

V|-Vcc orGND, Iq-O 

3.6 V • 

40 

ma 

Alec 

One input at Vcc - 0-6 V, Other inputs at Vec or GND 

3Vto3.6V 

750 

BEB 

Ci 

Control inputs 

V|-Vcc orGND 

3.3 V 

4 

PF 

Cio 

A or B ports 

Vq - Vcc O'" GND 

3.3 V 

8 

PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t All typical values are measured at Vqq = 3.3 V, * 25®C. 

§ For I/O ports, the parameter Iqz includes the input leakage current. 
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SN74ALVCH162601 

18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES026-JULY 1995____ 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 





Vcc = 2.5V 
±0.2V 

Vcc = 2.7V 

Vcc = 3.3V 
±0.3V 

UNIT 




MIN MAX 

MIN MAX 

MIN MAX 


^clock 

Clock frequency 


0 140 

0 150 

0 150 

MHz 

tw 

Pulse duration 

LEhigh 

3.3 

3.3 

3.3 

ns 

CLK high or low 

3.3 

3.3 

3.3 



Data before CLK high 

2.3 

2.4 

2.1 


tsu 

Setup time 

Data before LE low, CLK high 

2 

1.6 

1.6 

ns 

Data before LE low, CLK low 

1.3 

1.2 

1.1 




2 

2 

1.7 




Data after CLK high 

0.7 

0.7 

0.8 


th 

Hold time 

Data after LE low, CLK high 

1.3 

1.6 

1.4 

ns 

Data after LE low, CLK low 

1.7 

2 

1.7 



CLKEN after CLK high 

0.3 

0.5 

0.6 



switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figures 1 and 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 2.5V 
±0.2V 

Vcc = 

2.7 V 

Vcc = 3.3V 
±0.3V 

UNIT 

1 MIN 

MAX 1 

MIN 

MAX 

1 MIN 

MAX 1 

mmsmm 



1 *1^3 1 

150 

1 150 1 

MHz 

Ipd 

A 

B 

1.8 

5.4 1 

5.2 

1.6 


ns 

tpd 

B 

A 

1.3 


4.6 

1 

4.1 

ns 

tpd 

LEAB 

B 

1.5 

6.1 

5.9 

1.5 

5.1 

ns 

tpd 

LEBA 

A 

1.4 

5.6 

5.3 

1 

4.7 

ns 

tpd 

CLKAB 

B 

2 

6.7 

6.3 

1.6 

5.5 

ns 

tpd 

CLKBA 

A 

1.8 

6.2 

5.8 

1.4 

5 

ns 

^en 

OEAB 

B 

1.7 

6.6 

6.7 

1.6 

5.7 

ns 

tdis 

OEAB 

B 

2.5 

5.9 

5.3 

1.8 

4.8 

ns 

ten 

OEBA 

A 

1.2 

6 

6.1 

1.1 

5.2 

ns 

tdis 

OEBA 

A 

2.1 

5.4 

4.8 

1.6 

4.4 

ns 


operating characteristics, Ta = 25°C 



PARAMETER 


TEST CONDITIONS 


UNIT 





TYP 

TYP 


Cpd 

Power dissipation capacitance 

Outputs enabled 

CL = 50pF, f=10MHz 

41 

50 

pF 

Outputs disabled 

6 

6 
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SN74ALVCH162601 
18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCES026-JULY 1995 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.5 V± 0.2 V 



Timing 

input 



2.3 V 
OY 


TEST 

S1 

'pd 

Open 

tPLZ/tPZL 

4.6 V 

tPHZ/tpZH 

GND 



VOLTAGE WAVEFORMS 
PULSE DURATiON 



2.3 V 


OV 


2.3 V 
VoL 


VOH 

OV 


VOLTAGE WAVEFORMS 
PROPAGATiON DELAY TiMES 


VOLTAGE WAVEFORMS 
ENABLE AND DiSABLE TiMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are the same as tdis- 

tpzL and tpzH are the same as ten- 

tpLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voitage Waveforms 
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18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES026-JULY 1995_ 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V ± 0.3 V 



Timing 

input 


Data 

Input 




^su 


►k—— 

^ th I 




2.7 V 
OV 

2.7 V 
OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input _/ 1.5 V 
tPLH —-►{ 




I I 


2.7 V 
OV 


•tpHL 


Output 




^-VoH 

1.5 V 

•VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


TEST 

SI 

Vd 

Open 

tPLZ/tPZL 

6V 

tPHZ/tpZH 

GND 




Input 


3CZZ)(E 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 

Control 

(low-level 

enabling) 


Output 
Waveform 1 
SI ate V 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


tpZL-#j ^ 


2.7 V 


OV 


2.7 V 


OV 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Ci_ includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internai conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq » 50 O, tp ^ 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpHZ are the same as tdis. 

tpZL si^cl tpzH are the same as tgp. 

tpLH and tpHL are the same as tp^. 


Figure 2. Load Circuit and Voltage Waveforms 


TfeXAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


3-176 







SN74ALVCH16646 
16-BIT BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

_SCES032-JULY 1995 


• Member of the Texas Instruments 
Wldebus^'* Family 


DGG OR DL PACKAGE 
(TOP VIEW) 


I # EPIC^^ (Enhanced-Performance Implanted 
CMOS) Submicron Process 
• Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 16-bit bus transceiver and register is 
designed for 2.3-V to 3.6-V Vcc operation. 

The SN74ALVCH16646 can be used as two 8-bit 
transceivers or one 16-bit transceiver. Data on the 
A or B bus is ciocked into the registers on the 
iow-to-high transition of the appropriate clock 
(CLKAB or CLKBA) input. Figure 1 illustrates the 
four fundamental bus-management functions that 
can be performed with the SN74ALVCH16646. 

Output-enable (^) and direction-control (DIR) 
inputs are provided to control the transceiver 
functions. In the transceiver mode, data present at 
the high-impedance port may be stored In either 
register or In both. The select-control (SAB and 
SBA) inputs can multiplex stored and real-time 
(transparent mode) data. The circuitry used for 
select control eliminates the typical decoding 
glitch that occurs In a multiplexer during the 


idir[ 


56 ] 

1CLKAB[ 

2 

55 ] 

isab[ 

3 

54 ] 

gnd[ 

4 

53 ] 

1A1 [ 

5 

52] 

1A2[ 

6 

51 ] 

Vcci 

7 

50 ] 

1A3[ 

8 

49 ] 

1A4[ 

9 

48] 

1A5[ 

10 

47] 

GND[ 

11 

46 ] 

1A6[ 

12 

45] 

1A7[ 

13 

44 ] 

1A8[ 

14 

43] 

2A1 [ 

15 

42 ] 

2A2[ 

16 

41] 

2A3t 

17 

40 ] 

GND[ 

18 

39 ] 

2A4[ 

19 

38 ] 

2A5[ 

20 

37] 

2A6[ 

21 

36 ] 

Vcci 

22 

35 ] 

2A7t 

23 

34] 

2A8t 

24 

33 ] 

GND[ 

25 

32 ] 

2SAB[ 

26 

31] 

2CLKAB[ 

27 

30 ] 

2DIR[ 

28 

29 ] 


transition between stored and real-time data. _ 

DIR determines which bus receives data when OE is low. In the isolation mode (OE high), 
in one register and/or B data may be stored in the other register. 


10E 

1CLKBA 

1SBA 

GND 

1B1 

1B2 

Vcc 

1B3 

1B4 

1B5 

GND 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

GND 

2B4 

2B5 

2B6 

Vcc 

2B7 

2B8 

GND 

2SBA 

2CLKBA 

20E 


A data may be stored 


When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, can be driven at a time. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74ALVCH16646 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 

The SN74ALVCH16646 is characterized for operation from -40°C to 85®C. 


^Pl^n^Widebusar^rademarksofJfexasJns^^ 


ADVANCE INFORMATION concerns new products In the sampling or 
preproduction phase of development Characteristic data and other 
specifications are subject to change without notice. 
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SN74ALVCH16646 

16-BIT BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

SCES032-JULY 1995_ 


FUNCTION TABLE 


INPUTS 

DATA I/Os 

OPERATION OR FUNCTION 

OE 

DIR 

CLKAB 

CLKBA 

SAB 

SBA 

A1-A8 

B1-B8 

X 

X 

T 

X 

X 

X 

Input 

Unspecifiedt 

Store A, B unspecifiedt 

X 

X 

X 

t 

X 

X 

Unspecifiedt 

Input 

Store B, A unspecifiedt 

H 

X 

t 

T 

X 

X 

Input 

Input 

Store A and B data 

H 

X 

HorL 

HorL 

X 

X 

input disabled 

Input disabled 

Isolation, hold storage 

L 

L 

X 

X 

X 

L 

Output 

input 

Real-time B data to A bus 

L 

L 

X 

HorL 

X 

H 

Output 

input 

Stored B data to A bus 

L 

H 

X 

X 

L 

X 

Input 

Output 

Real-time A data to B bus 

L 

H 

H or L 

X 

H 

X 

Input 

Output 

Stored A data to B bus 


t The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled; 
i.e., data at the bus pins is stored on every low-to-high transition of the clock inputs. 
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SN74ALVCH16646 
16-BIT BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

SCES032-JULY 1995 


I I I-1 

I 1.1 I 

I III I 

I III I 


I III I 

I I |l I 

I Ml I 

I_^|l_I 




DIR CLKAB CLKBA SAB SBA 
L X X X L 

REAL-TIME TRANSFER 
BUS B TO BUS A 


DIR CLKAB CLKBA SAB 
H X X L 

REAL-TIME TRANSFER 
BUS A TO BUS B 



CLKAB CLKBA SAB 

T X X 

X T X 

T T X 

STORAGE FROM 
A, B, OR A AND B 


IR CLKAB CLKBA SAB 

L X HorL X 

H HorL X H 

TRANSFER STORED DATA 
TO A AND/ORB 


Figure 1. Bus-Management Functions 
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SN74ALVCH16646 

16-BIT BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

SCES032-JULY 1995 


logic symbolt 


> 

□ 

< 

> 

Z 

:> 

T1 

z 

Tl 

D 

73 

s 

5 

5 

z 


i5e 

1DIR 

1CLKBA 

1SBA 

1CLKAB 

1SAB 

2^ 

2DIR 

2CLKBA 

2SBA 

2CLKAB 

2SAB 

1A1 


1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 


2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


10 


12 


13 


14 


21 


56 


1 

_ 

1 

^ 

55 


54 

2 

3 

29 


28 

_ 

j 

1 


30 


31 

27 

26 


r 

5 

- f— 

-J 


G3 

3 EN1 [BA] 

3 EN2 [AB] 

> C4 
G5 

> C6 
G7 
G10 

10 EN8 [BA] 
10 EN9 [AB] 

> C11 
G12 

> C13 
G14 


>1 



4D [ 

VI 


12 _ 



>1 


6D 

7 


1 

Z 


2 V 


15 


16 


17 


19 


20 


23 


24 


^1 

V8 


13D 14 


1 14 


12 11D 


12 1 


>1 


9V 


52 


51 


49 


48 


47 


45 


44 


43 




42 


41 


40 


38 


37 


36 


34 


33 


t This symbol is in accordance with ANSi/IEEE Std 91-1984 and lEC Publication 617-12. 
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logic diagram (positive logic) 



To Seven Other Channels 
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ADVANCE INFORMATION 


SN74ALVCH16646 

16-BIT BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

SCES032-JULY 1995__ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq ... .o ....... . = o . -0.5 V to 4.6 V 

Input voltage range, V|: Except I/O ports (see Note 1) ... -0.6 V to 4.6 V 

I/O ports (see Notes 1 and 2) .......................... -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Notes 1 and 2) ................................. -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0) .. —... -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) -..... ±50 mA 

Continuous current through each Vcc o** ....... ±100 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 3): DGG package . 1 W 

DL package .. 1.4 W 

Storage temperature range, Tstg . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 760 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

2.3 3.6 

V 

V|H High-level input voltage 

Vcc = 2.3 V to 2.7 V 

1.7 

V 

Vcc = 2.7 V to 3.6 V 

2 

V|L Low-level input voltage 

Vcc = 2.3 V to 2.7 V 

0.7 

V 

Vcc = 2.7 V to 3.6 V 

0.8 

V| Input voltage 

o 

< 

O 

o 

V 

Vq Output voltage 

0 Vcc 

V 

Iqh High-level output current 

Vcc = 2.3 V 

-12 

mA 

Vcc = 2.7 V 

-12 

> 

CO 

II 

O 

O 

> 

-24 

Iql Low-level output current 

Vcc “2.3 V 

12 

mA 

Vcc = 2.7 V 

12 

Vcc = 3V 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

‘‘C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN74ALVCH16646 
16-BIT BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

_SCES032-JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

Iqh 

MIN to MAX 

VcC-0.2 

V 

IOH--6mA, V|h = 1.7V 

2.3 V 

2 

lOH =-12 mA 

V,h = 1.7V 

2.3 V 

1.7 

> 

CM 

li 

X 

> 

2.7 V 

2.2 

> 

CM 

X 

> 

3V 

2.4 

IOH=-24mA, V|h = 2V 

3V 

2 

VoL 

IqL = 100 pA 

MIN to MAX 

0.2 

V 

lOL = 6 mA, V|L = 0.7 V 

2.3 V 

0.4 

IOL= 12 mA 

V|l = 0.7V 

2.3 V 

0.7 

V|L = 0.8 V 

2.7 V 

0.4 

lOL = 24 mA, V|l = 0.8 V 

3V 

0.55 

I| 

V| = Vcc or GND 

3.6 V 

±5 

pA 

•l{hold) 

V| = 0.7 V 

2.3 V 

45 

pA 

V| = 1.7V 

-45 

V| = 0.8V 

3V 

75 

> 

CM 

11 

-75 

V| = 0 to 3.6 V 

3.6 V 

±500 

ioz§ 

Vo = Vcc or GND 

3.6 V 

±10 

pA 

Ice 

V| = Vcc or GND, Iq = 0 

3.6 V 

40 

pA 

Alec 

One input at Vcc “ 0-6 V, Other inputs at Vcc or GND 

3Vto 3.6V 

750 

pA 

Ci 

Control inputs 

V| = Vcc or GND 

3.3 V 


PF 

Cio 

A or B ports 

Vo = Vcc or GND 

3.3 V 


PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t Typical values are measured at Vcc = 3.3 V, Ta = 25®C. 

§ For I/O ports, the parameter Iqz includes the input leakage current. 
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■ • Member of the Texas Instruments 

I Wldebus^^ Family 

I • EP/C^M (Enhanced-Performance Implanted 
I CMOS) Submicron Process 

I • Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic 300-mll 
Shrink Small-Outllne (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 16-bit bus transceiver and register is 
designed for 2.3-V to 3.6-V Vcc operation. 

The SN74ALVCH16652 consists of D-type 
flip-flops and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the internal storage registers. 
The device can be used as two 8-bit transceivers 
or one 16-blt transceiver. 

Compl ementary output-enable (OEAB and 
OEBA) inputs are provided to control the 
transceiver functions. Select-control (SAB and 
SBA) Inputs are provided to select whether 
real-time or stored data is transferred. A low input 
level selects real-time data, and a high input level 
selects stored data. The circuitry used for select 
control eliminates the typical decoding glitch that 
occurs in a multiplexer during the transition 
between stored and real-time data. Figure 1 
illustrates the four fundamental bus-management 
functions that can be performed with the 
SN74ALVCH16652. 


SN74ALVCH16652 
16-BIT BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

_SCES034~ JULY 1995 


DGG OR DL PACKAGE 
(TOP VIEW) 


ioeab[ 


56 ] 

1CLKAB[ 

2 

55 ] 

isab[ 

3 

54 ] 

gnd[ 

4 

53 ] 

1A1 [ 

5 

52 ] 

1A2[ 

6 

51] 

Vcc[ 

7 

50 ] 

1A3[ 

8 

49 ] 

1A4t 

9 

48] 

1A5[ 

10 

47] 

gnd[ 

11 

46 ] 

1A6[ 

12 

45 ] 

1A7[ 

13 

44 ] 

1A8[ 

14 

43] 

2A1 [ 

15 

42] 

2A2[ 

16 

41 ] 

2A3[ 

17 

40 ] 

gnd[ 

18 

39 ] 

2A4[ 

19 

38 ] 

2A5t 

20 

37] 

2A6[ 

21 

36 ] 

VccE 

22 

35 ] 

2A7[ 

23 

34] 

2A8[ 

24 

33 ] 

gnd[ 

25 

32 ] 

2SAB[ 

26 

31] 

2CLKAB t 

27 

30 ] 

20EAB[ 

28 

29 ] 


10EBA 

1CLKBA 

1SBA 

GND 

1B1 

1B2 

Vcc 

1B3 

1B4 

1B5 

GND 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

GND 

2B4 

2B5 

2B6 

Vcc 

2B7 

2B8 

GND 

2SBA 

2 CLKBA 

20EBA 


Data on the A or B bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the 
appropriate clock (CLKAB or CLKBA) inputs regardless of the levels on the select-control or output-enable 
inputs. When SAB and SBA are in the real-time transfer mode, it als o is pos sible to store data without using the 
internal D-type flip-flops by simultaneously enabling OEAB and OEBA. In this configuration, each output 
reinforces its input. Thus, when all other data sources to the two sets of bus line are in the high-impedance state, 
each set of bus lines remains at its last level configuration. 

Active bus-hold circuitry is provided to hold unused for floating inputs at a valid logic level. 

To ensure the hIgh-impedance state during power up or power down, OEBA should be tied to Vqq through a 
pullup resistor and OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor 
is determined by the current-sinking current-sourcing capability of the driver. 

The SN74ALVCH16652 Is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 

The SN74ALVCH16652 Is characterized for operation from -40°C to 85°C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of developmeni Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 


^ Texas 
Instruments 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright © 1995, Texas Instruments Incorporated 


3-185 


PRODUCT PREVIEW 




PRODUCT PREVIEW 


SN74ALVCH16652 

16-BIT BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 


SCES034-JULY 1995 


FUNCTION TABLE 


1 INPUTS 1 

DATA l/Ot 1 

OEAB 

OEBA 

CLKAB 

CLKBA 

SAB 

SBA 

A1-A8 

B1 -B8 

L 

H 

HorL 

HorL 

X 

X 

Input 

Input 

L 

H 

T 

T 

X 

X 

Input 

Input 

X 

H 

T 

HorL 

X 

X 

Input 

Unspecified^ 

H 

H 

T 

T 

X* 

X 

Input 

Output 

L 

X 

H or L 

T 

X 

X 

Unspecified^ 

Input 

L 

L 

T 

T 

X 

X+ 

Output 

Input 

L 

L 

X 

X 

X 

L 

Output 

Input 

L 

L 

X 

H or L 

X 

H 

Output 

Input 

H 

H 

X 

X 

L 

X 

Input 

Output 

H 

H 

H or L 

X 

H 

X 

Input 

Output 

H 

L 

H or L 

HorL 

H 

H 

Output 

Output 


t The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition of the clock Inputs. 
t Select control = L; clocks can occur simultaneously 
Select control = H; clocks must be staggered in order to load both registers 


OPERATION OR FUNCTION 


Isolation 

Store A and B data 
Store A, hold B 
Store A In both registers 
Hold A, store B 
Store B in both registers 
Real-time B data to A bus 
Stored B data to A bus 
Real-time A data to B bus 
Stored A data to B bus 
Stored A data to B bus and 
stored B data to A bus 

OEBA Inputs. Data input functions are 


TtexAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


3-186 



SN74ALVCH16652 
16-BIT BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

_SCES034-JULY 1995 



OEABOEBA CLKAB CLKBA SAB SBA 
L L X X X L 



OEABOEBA CLKAB CLKBA SAB SBA 
H H X X L X 


REAL-TIME TRANSFER 
BUS B TO BUS A 


REAL-TIME TRANSFER 
BUS A TO BUSB 



OEAB OEBA CLKAB CLKBA SAB SBA 

X H T X X X 

L X X T X X 

L H T T X X 

STORAGE FROM 
A, B, OR A AND B 



OEAB OEBA CLKAB CLKBA SAB 
H L HorL HorL H 


TRANSFER STORED DATA 
TO A AND/ORB 


SBA 

H 


Figure 1. Bus-Management Functions 
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SN74ALVCH16652 

16-BIT BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

SCES034-JULY 1995_ 


logic symbolt 


10EBA 

10EAB 

1CLKBA 

1SBA 

1CLKAB 

1SAB 

20iBA 

20EAB 

2CLKBA 

2SBA 

2CLKAB 

2SAB 

1A1 


1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 


2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


56 


55 


54 


29 


28 


30 


31 


27 


26 


10 


12 


13 


14 


15 


16 


17 


19 


20 


21 


23 


24 


EN1 [BA] 
EN2 [AB] 
t> C3 
04 

t> C5 
06 

EN7 [BA] 
EN8 [AB] 
|> C9 
010 
[> C11 
012 




>1 


VI 


5D 6 


1 6 


3D 


4 1 


>1 


2V 


>1 


V7 


11D 12 


1 12 


10 9D 


10 1 


>1 


8V 


52 


51 


49 


48 


47 


45 


44 


43 


42 


41 


40 


38 


37 


36 


34 


33 


1B1 


1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 


2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 


tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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16-BIT BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 
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logic diagram (positive logic) 
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SN74ALVCH16652 

16-BIT BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

SCES034-JULY 1995_ 


absolute maximum ratings over operating free-air temperature range {unless otherwise noted)t 


Supply voltage range, Vqc ..- • • ..-0.5 V to 4.6 V 

Input voltage range, VI: Except I/O ports (see Note 1) ................................ -0.5 V to 4.6 V 

I/O ports (see Notes 1 and 2) .......................... -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Notes 1 and 2) ................................. -0.5 V to Vcc + V 

Input clamp current, I|k (Vj < 0) ..... -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .. ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . 

Continuous current through each Vcc 01 'GND . ±100 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DGG package .. 1 W 

DL package . 1.4 W 

Storage temperature range, Tgtg . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

2.3 3.6 

V 

V|H High-level input voltage 

Vcc “2.3 V to 2.7 V 

1.7 

V 

Vcc = 2.7 V to 3.6 V 

2 

V 1 [_ Low-level input voltage 

Vcc “2.3 V to 2.7 V 

0.7 

V 

Vcc “2.7 V to 3.6 V 

0.8 

V| Input voltage 

O 

o 

V 

Vq Output voltage 

0 Vcc 

V 

Iqh High-level output current 

Vcc = 2.3 V 

-12 

mA 

Vcc “2.7 V 

-12 

VcC“3V 

-24 

Iql Low-level output current 

Vcc “2.3 V 

12 

mA 

Vcc “2.7 V 

12 

> 

CO 

II 

O 

O 

> 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

wsm 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN74ALVCH16652 
16-BIT BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

SCES034-JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

IOH=-100t^ 

MIN to MAX 

Vqq-0.2 

V 

|QI-l = -6mA, V|h = 1.7V 

2.3 V 

2 

iOH = “'•2 mA 

V,h-1.7V 

2.3 V 

1.7 

V|H = 2V 

2.7 V 

2.2 

> 

Csl 

II 

X 

> 

3V 

2.4 

IOH--24mA, V|h«2V 

> 

00 

2 

VoL 

Iql = 100 pA 

MIN to MAX 

0.2 

V 

lOL “ 6 mA, V|L » 0.7 V 

2.3 V 

0.4 

IOL= 12 mA 

V|l = 0.7V 

2.3 V 

0.7 

V|l = 0.8V 

2.7 V 

0.4 

lOL = 24 mA, V|l = 0.8 V 

3V 

0.55 

l| 

V| - Vec or GND 

3.6 V 

±5 

mA 

l|(hold) 

V|»0.7V 

2.3 V 

45 

mA 

V| = 1.7V 

-45 

V| = 0.8V 

3V 

75 

< 

H 

< 

-75 

V| = 0 to 3.6 V 

3.6 V 

±500 

ioz§ 

Vq = Vqq or GND 

3.6 V 

±10 

pA 

Ice 

V| = Vqq or GND, Iq = 0 

3.6 V 

40 

mA 

Alee 

One input at Vqq - 0.6 V, Other inputs at Vqq or GND 

3Vto3.6V 

750 

pA 

Ci 

Control inputs 

V| = Vqq or GND 

3.3 V 


PF 

Cio 

A or B ports 

Vo = Vqq or GND 

3.3 V 


PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t Typical values are measured at Vqq = 3.3 V, Ta = 25®C. 

§ For I/O ports, the parameter Iqz includes the input leakage current. 
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SN74ALVCH16721 
3.3-V 20-BIT FLIP-FLOP 
WITH 3-STATE OUTPUTS 

^^^^^^^SCES05^JUm995 

• Member of the Texas Instruments dgg or dl package 

WIdebus™ Family <top view) 

• EPIC^^ (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Bus Hold On Data Inputs Eliminates the 
Need for External Pullup/Puiidown 
Resistors 

• Package Options Include Plastic 300-mil 
Shrink Smail-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 20-bit flip-flop is designed specifically for 
2.3-V to 3.6-V Vqc operation. 

The SN74ALVCH16721 20 flip-flops are edge- 
triggered D-type flip-flops with qualified clock 
storage. On the positive transition of the clock 
(CLK) input, the device provi des true data at the 
Q outputs if the clock-enable (CLKEN) input is low. 

If CLKEN is high, no data is stored. 

A buffered output-enable (OE) input places the 
20 outputs in either a normal logic state (high 
or low) or a high-impedance state. In the 
high-impedance state, the outputs neither load 
nor drive the bus lines significantly. The nc-N o internal connection 

high-impedance state and Increased drive , _ 

provide the capability to drive bus lines without need for interface or pullup components. OE does not affect the 
internal operation of the flip-flops. Old data can be retained or new data can be entered while the outputs are 
in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry Is provided to hold unused or floating data inputs at a valid logic level. 

The SN74ALVCH16721 is available in Tl’s shrink smali-outllne (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 

The SN74ALVCH16721 Is characterized for operation from -40®C to 85®C. 



EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is currant as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74ALVCH16721 
3.3-V 20-BIT FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCES052-JULY 1995_ 


FUNCTION TABLE 
(each flip-flop) 


INPUTS 

OUTPUT 

Q 


CLKEN 

CLK 

D 

L 

H 

X 

X 

Qo 

L 

L 

T 

H 

H 

L 

L 

t 

L 

L 

L 

L 

LorH 

X 

Qo 

H 

X 

X 

X 

z 


logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 4.6 V 

Output voltage range, Vq (see Notes 1 and 2) ... -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ... -^0 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .. ±50 mA 

Continuous current through each Vcc or GND .. ±100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): DGG package . 1 W 

DL package . 1.4 W 

Storage temperature range, Tgtg .. -65°C to 150°C 


t Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package T/ierma/Cons/c/eraf/ons application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74ALVCH16721 
3.3-V 20-BIT FLIP-FLOP 
WITH 3-STATE OUTPUTS 

_SCES0S2-JULY 1995 


recommended operating conditions (see Note 4) 


_^_I 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 


2.3 

3.6 

V 

V|H 

High-level input voltage 

Vcc = 2.3 V to 2.7 V 

1.7 

\j 

Vcc = 2.7 V to 3.6 V 

2 


V|L 

Low-level input voltage 

Vcc = 2.3 V to 2.7 V 

0.7 

u 

Vcc = 2.7 V to 3.6 V 

0.8 


V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 



Vce = 2.3V 

-12 


lOH 

High-level output current 

Vcc = 2.7 V 

-12 

mA 



VcC"3V 

-24 




Vcc = 2.3 V 

12 


lOL 

Low-level output current 

Vcc = 2.7 V 

12 

mA 



> 

CO 

II 

O 

O 

> 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

ta 

Operating free-air temperature 


-40 

85 

“C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 


eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

vqh 

lOH =-100 mA 

MIN to MAX 

Vcc-0.2 

V 

IOH=-6mA, V|h = 1.7V 

2.3 V 

2 

IOH=-12mA, V|h = 1.7V 

2.3 V 

1.7 

IOH=-12mA, V|h = 2V 

2.7 V 

2.2 

IOH=-12mA, V|h = 2V 

3V 

2.4 

IOH=-24mA, V|h = 2V 

3V 

2 

Vql 

lOL = 100 ijA 

MIN to MAX 

0.2 

V 

IOL*6mA, V|l = 0.7V 

2.3 V 

0.4 

IOL=12mA, V|l = 0.7V 

2.3 V 

0.7 

IOL*12mA, V|l = 0.8V 

2.7 V 

0.4 

IOL = 24mA, V|l = 0.8V 

3V 

0.55 

ll 

V| = Vcc or gnd 

3.6 V 

±5 

ma 

l|(hold) 

V| = 0.7V 

2.3 V 

45 

mA 

< 

u 

< 

-45 

I V| = 0.8 V I 

3V 

75 

> 

CM 

> 

-75 

V| = 0 to 3.6 V 

3.6 V 

±500 

loz 

Vo = Vcc or GND 

3.6 V 

±10 


Ice 

V| = Vcc or GND, Iq = 0 

3.6 V 

40 

mA 

Alec 

One input at Vcc “ O-® V, Other inputs at Vcc or GND 

3 V to 3.6 V 

750 

mA 

■ 

Control inputs 

V| = Vcc or GND 

3.3 V 

3.5 

PF 

Data inputs 

6 

i ^io 

Data inputs 

Vq = Vcc or GND 

3.3 V 

7 

PF 


t For conditions shown as MiN or MAX, use the appropriate values under recommended operating conditions, 
t Typical values are measured at Vcc “ 3-3 V, = 25°C. 
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SN74ALVCH16721 
3.3-V 20-BIT FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCES052-JULY 1995 


timing requirement? over recommended ranges of suppiy voitage and operating free-air 
temperature (unless otherwise noted) (see Figures 1 and 2) 



switching characteristics over recommended operating free-air temperature range, C|_ = 50 pF 
(unless otherwise noted) (see Figures 1 and 2) 



operating characteristics, = 25‘’C 



PARAMETER 


TEST CONDITIONS 

Vcc = 2.5V 
±0.2V 

Vcc = 3-3V 
±0.3V 

UNIT 





TYP 

TYP 


Cpd 

Power dissipation capacitance 

Outputs enabled 

Cl = 50pF, f = 10MHz 

55 

59 

pF 

Outputs disabled 

46 

49 
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SN74ALVCH16721 
3.3-V 20-BIT FLIP-FLOP 
WITH 3-STATE OUTPUTS 

_SCES052-JULY 1995 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.5V ± 0.2 V 


From Output_^ 

Under Test 

Cl = 50pFp4=; 
(see Note A) 


500 0 

—VW- 


500 0 


4.6 V 


SI 


O Open 
9 GND 


TEST 

SI 

tpd 

Open 

IPLZ/tpZL 

4.6 V 

tPHZ/tpZH 

GND 


LOAD CIRCUIT 


Timing 

Input 


Data 

Input 



/ - 

■1.2V 

k-—4 

H 

1 Isu ^ 
1 

th 1 

1 _ 

pr 



2.3 V 
OV 


2.3 V 
OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
tPLH 

Output 


^ 1.2 V 


" ^1.2 V 


2.3 V 
OV 




W-tpHL 

I 

d-''OH 

:1.2 V 

•VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 



Input 1-2 V 




VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 

enabling) | 

tpZL-« 


Vl.2V ■/l.2V 

_ I _ 


Output 
Waveform 1 
SI at 4.6 V 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


»PLZ-*1 W- 

' ' I 


tpzH -M W- 


tPHZ->| > 4 - 


2.3 V 


OV 


2.3 V 


OV 


2.3 V 


VOL 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are the same as tdis- 

tpzL and tpzH are the same as ten- 

tpLH and tpHL are the same as tpd- 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74ALVCH16721 
3.3-V 20-BIT FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCES052-JULY 1995_ 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V ± 0.3 V 


6V 



Timing 

input 


Data 

input 


)iCEi 


^SU 


M ^ H 




2.7 V 
OV 

2.7 V 
OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TiMES 


input 


^1.5V 


" ^1.5 V 


2.7 V 
. OV 


tPLH 


-^tpHL 


Output 




i-VoH 

:1.6 V 

*V0L 


VOLTAGE WAVEFORMS 
PROPAGATiON DELAY TiMES 


TEST 

S1 

Vd 

Open 

tPLZ/tPZL 

6V 

tPHZ/tpZH 

GND 


input 




VOLTAGE WAVEFORMS 
PULSE DURATiON 


Output 

Control 

(iow-levei 

enabiing) 


Output 
Waveform 1 
SI atOV 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


2.7 V 


OV 


2.7 V 


Vi.5v 

1^ . ' I -OV 

' ii 


\ 1” 

, yvoL + 0.3V 
^ . 1 -Vni 


"T , 

tPHZ->l ^ 

tpzH->l N- I 



VOLTAGE WAVEFORMS 
ENABLE AND DiSABLE TiMES 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Cl, tr ^ 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 

E. tpLZ and tpHZ are the same as t^js. 

F- tpZL and tpzH are the same as ten- 

G- tPLH and tpHL are the same as tp^. 


Figure 2. Load Circuit and Voltage Waveforms 
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SN74ALVCH16820 
3.3-V 10-BIT FLIP-FLOP 
WITH DUAL OUTPUTS 

_SCES035-JULY 1995 


• Member of the Texas Instruments 
Widebus^** Family 

• (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 10-bit flijD-flop is designed for 2.3-V to 3.6-V 
Vcc operation. 

The flip-flops of the SN74ALVCH16820 are 
edge-triggered D-type flip-flops. On the positive 
transition of the clock (CLK) input, the device 
provides true data at the Q outputs. 

A buffered output-enable (OE) input can be used 
to place the ten outputs In either a normal logic 
state (high or low logic level) or a high-impedance 
state. In the high-impedance state, the outputs 
neither load nor drive the bus lines significantly. 

The high-impedance state and increased drive 
provide the capability to drive bus lines without 
need for interface or pullup components. 

OE input does not affect the internal operation of the flip-flops. Old data can be retained or new data can be 
entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqc through a puiiup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74ALVCH16820 Is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 

The SN74ALVCH16820 is characterized for operation from -40°C to 85°C. 


DGG OR DL PACKAGE 
(TOP VIEW) 



NC - No internal connection 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 


TtexAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright © 1995, Texas Instruments Incorporated 


3-199 




SN74ALVCH16820 
3.3-V 10-BIT FLIP-FLOP 
WITH DUAL OUTPUTS 

SCES035-JULY 1995_ 


FUNCTION TABLE 
(each flip-flop) 


INPUTS 

OUTPUT 

Qnt 

OEnt CLK D 

L T H 

H 

L t L 

L 

L L X 

Qo 

H X X 

z 


tn = 1,2 


logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . “0*5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 4.6 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + V 

Input clamp current, I|k (Vi < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .. 

Continuous output current, Iq (Vq = 0 to Vcc) . -^0 mA 

Continuous current through each Vcc or GND . ±100 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DGG package .. 1 W 

DL package . 1.4 W 

Storage temperature range, Tgtg . “65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 160*C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74ALVCH16820 
3.3-V 10-BIT FLIP-FLOP 
WITH DUAL OUTPUTS 

SCES035-JULY 1995 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

2.3 3.6 

V 

V|H High-level input voltage 

Vcc “2.3 V to 2.7 V 

1.7 

V 

Vcc = 2.7 V to 3.6 V 

2 

V|L Low-level Input voltage 

Vcc = 2.3 V to 2.7 V 

0.7 

V 

Vcc “2.7 V to 3.6 V 

0.8 

V| Input voltage 

O 

O 

> 

o 

V 

Vo Output voltage 

O 

O 

> 

o 

V 

Iqh High-level output current 

Vcc “2.3 V 

-12 

mA 

Vcc “2.7 V 

-12 

> 

CO 

O 

O 

> 

-24 

Iql Low-level output current 

Vcc “2.3 V 

12 

mA 

Vcc* 2.7 V 

12 

> 

CO 

H 

o 

o 

> 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 



NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 


eiectricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Veef 

MIN TYPt MAX 

UNIT 

VOH 

Iqh = “100 mA 

MIN to MAX 

VcC“0.2 

V 

IOH = “6mA, V|h = 1.7V 

2.3 V 

2 

Iqh ““12 mA 

|V|H“1.7V I 

2.3 V 

1.7 

> 

CM 

il 

X 

> 

2.7 V 

2.2 

> 

CM 

II 

X 

> 

3V 

2.4 

•oh * “24 mA, V|H = 2 V 

3V 

2 

VoL 

•OL “ 100 pA 

MIN to MAX 

0.2 

V 

Iql “6 mA, V|l = 0.7V 

2.3 V 

0.4 

IOL= 12 mA 

V|l = 0.7V 

2.3 V 

0.7 

V|l*0.8V 

2.7 V 

0.4 

Iql “24 mA, V|l = 0.8V 

3V 

0.55 

l| 

V| = Vcc orGND 

3.6 V 

±5 

pA 

l|(hold) 

V| = 0.7V 

2.3 V 

45 

pA 

V| = 1.7V 

^5 

V|» 0.8 V 

3V 

75 

> 

CM 

> 

-75 

V| = 0to3.6V 

3.6 V 

±500 

«OZ 

Vo “ Vcc or 

3.6 V 

±10 

pA 

Icc 

V| = Vcc or GND, Iq “ 0 

3.6 V 

40 

pA 

Alee 

One input at Vcc “ 0.6 V, Other Inputs at Vcc or GND 

3Vto3.6V 

750 

pA 

■ 

Control inputs 

V| = Vcc or GND 

3.3 V 

3.5 

pF 

Data inputs 

6 

1 ^0 1 

Outputs 

Vq = Vcc or GND 

3.3 V 

7 

pF 


t For conditions shown as MiN or MAX, use the appropriate values under recommended operating conditions, 
t All typical values are at Vcc - 3.3 V, T/\ = 25-C. 
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SN74ALVCH16820 
3.3-V 10-BIT FLIP-FLOP 
WITH DUAL OUTPUTS 

SCES035-JULY 1995 


timing requirements over recommended ranges of suppiy voitage and operating free-air 
temperature (uniess otherwise noted) 



switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(uniess otherwise noted) (see Figures 1 and 2) 
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SN74ALVCH16820 
3.3-V10.BIT FLIP-FLOP 
WITH DUAL OUTPUTS 

_SCES035-JULY 1995 


From Output_ 

Under Test 

CL=:50pF 
(see Note A) 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.5 V± 0.2 V 


500 Q 



c 

4.6 V 

TEST 

SI 

500 Q 

SI^ 

O Open 

tpd 

tPLZ/tpZL 

tPHZ'tPZH 

Open 

4.6 V 

GND 


|> GND 


LOAD CIRCUIT 


Timing 

Input 


Data 

Input 


XiE 


^SU 


th I 




2.3 V 
OV 


2.3 V 
OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 

tPLH —}<->1 


3i ^1.2V 


I ! 

W-P^-tpHL 


2.3 V 
• OV 


Output 




1.2 V 


I 

^-VoH 

:1.2 V 

•VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 



Input 1.2 V 




VOLTAGE WAVEFORMS 
PULSE DURATION 


Dutput y y— 

Control Vl.2V ■/l.2V 

v-level ly /I 

abling) | > - /1 - 


Output 
Control 
(low-l 

enabling) | ' 

tpzL-H K-, _J 

I I ^ 

■ I I I 


Output 
Waveform 1 
SI at 4.6 V 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


2.3 V 


OV 


2.3 V 


OV 


\i2v i V - 

|/vol + 0.3V 

>-H--VOL 


tpHz->i k- 
tpZH-^l I 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq - 50 O, tr 2.5 ns, tf ^ 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ SI'S the same as t^js. 

tpZL and tp2H are the same as ten- 

tpLH and tpHL are the same as tp^. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74ALVCH16820 
3.3-V 10-BIT FLIP-FLOP 
WITH DUAL OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V ± 0.3 V 


o®'' 



Timing 

Input 


Data 

Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


input 



tpLH —]4 


Output 




W-Pj—tpHL 



TEST 

SI 

tpd 

Open 

tPLZ/tpZL 

6V 

tPHZ/tPZH 

GND 


k-tw --N 

I I 



VOLTAGE WAVEFORMS 
PULSE DURATION 


2.7 V 


OV 


Output 

Control 

(low-level 

enabling) 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
S1 at GND 
(see Note B) 




tpZL-W 


tPZH-^l 


r~tPLz-^ 

" ^1.5 V ■j^ O,_t0.3V 

tpHz->i k- 

M- I 



2.7 V 

OV 

3V 

VOL 

VOH 

OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


C|_ includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output Is high except when disabled by the output control. 

All Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq « 50 Q, t|- s 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ a*'© the same as t^js- 

tpzL and tpzH are the same as ten- 

tpLH and tpHL are the same as tpd. 


Figure 2. Load Circuit and Voltage Waveforms 
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SN74ALVCH162820 
3.3-V 10-BIT FLIP-FLOP WITH DUAL OUTPUTS 
AND 3-STATE OUTPUTS 

SCES012-JULY 1995 

• Member of the Texas Instruments dgg or dl package 

Wldebus^** Family 

• EPIC^'* (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Output Ports Have Equivalent 26-^2 Series 
Resistors, So No External Resistors Are 
Required. 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Bus Hold on Data Inputs Eliminates 
the Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic Shrink 
Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 10-bit flip-flop Is designed for 2.3-V to 3.6-V 
Vcc operation. 

The SN74ALVCH162820 flip-flops are edge- 
triggered D-type flip-flops. On the positive 
transition of the clock (CLK) input, the device 
provides true data at the Q outputs. 

A buffered output-enable (OE) input can be used 
to place the eight outputs in either a normal logic 
state (high or low logic levels) or a high- 
impedance state. In the high-impedance state, 
the outputs neither load nor drive the bus lines significantly. The hIgh-Impedance state and increased drive 
provide the capability to drive bus lines without need for interface or pullup components. 

OE does not affect the internal operations of the flip-flops. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The outputs, which are designed to sink up to 12 mA, include 26-i2 resistors to reduce overshoot and 
undershoot. 

To ensure the hIgh-Impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 



EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA information is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN74ALVCH162820 

3.3-V 10-BIT FLIP-FLOP WITH DUAL OUTPUTS 
AND 3-STATE OUTPUTS 

description (continued) 

The SN74ALVCH162820 is available in Ti’s shrink smaii-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 

The SN74ALVCH162820 is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 
(each flip-flop) 


INPUTS 

OUTPUT 

Q 

Oint CLK D 

L T H 

H 

L T L 

L 

L L X 

Qo 

H X X 

z 


tn.1,2 


logic diagram (positive iogic) 



To Nine Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . "0-5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 4.6 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (Vi < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ... -^0 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through each Vcc or GND . ± 100 mA 

Maximum power dissipation at T^ = 55®C (in still air) (see Note 3): DGG package . 1 W 

DL package ... 1.4 W 

Storage temperature range, Tgtg . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value Is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150'’C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74ALVCH162820 
3.3-V 10-BIT FLIP-FLOP WITH DUAL OUTPUTS 
AND 3-STATE OUTPUTS 

_SCES012-JULY 1995 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

2.3 3.6 

V 

V|H High-level input voltage 

Vcc-2.3 V to 2.7 V 

1.7 

V 

Vcc-2.7 V to 3.6 V 

2 

V|L Low-level input voltage 

Vcc-2.3 V to 2.7 V 

0.7 

V 

Vcc-2.7 V to 3.6 V 

0.8 

V| Input voltage 

0 Vcc 

V 

Vo Output voltage 

O 

O 

> 

o 

V 

•oh High-level output current 

Vcc-2.3 V 

-6 

mA 

Vcc-2.7 V 

-8 

> 

CO 

B 

o 

O 

> 

-12 

Iql Low-level output current 

Vcc-2.3 V 

6 

mA 

Vcc-2.7 V 

8 

> 

CO 

II 

O 

O 

> 

12 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 



NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN74ALVCH162820 

3.3-V 10-BIT FLIP-FLOP WITH DUAL OUTPUTS 
AND 3-STATE OUTPUTS 

SCES012-JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Veef 

MIN TYPt MAX 

UNIT 

VOH 

Iqh = -100 

MIN to MAX 

VcC-0.2 

V 

IOH=-4mA, V|h = 1.7V 

2.3 V 

1.9 

iOH = -6 mA 

lViH = 1.7V 1 

2.3 V 

1.7 

> 

CM 

II 

X 

> 

3V 

2.4 

IOH = -8mA, V|h = 2V 

2.7 V 

2 

IOH=-12mA, V|h = 2V 

> 

CO 

2 

VoL 

IOL= 100 ^A 

MIN to MAX 

0.2 

V 

iOL = 4 mA, V|L = 0.7 V 

2.3 V 

0.4 

lOL = 6 mA 

V|l = 0.7V 

2.3 V 

0.55 

V|l = 0.8V 

3V 

0.55 

IOL = 8niA, V|l = 0.8V 

2.7 V 

0.6 

IOL= 12 mA, V|l = 0.8V 

3V 

0.8 

l| 

V| = Vcc or GND 

3.6 V 

±5 

HA 

11 (hold) 

V| = 0.7 V 

2.3 V 

45 

mA 

V| = 1.7V 

^5 

V| = 0.8 V 

3V 

75 

> 

CM 

H 

> 

-75 

V|»0to3.6V 

3.6 V 

±500 

loz 

Vq = Vcc or GND 

3.6 V 

±10 

mA 

Icc 

V|=VccorGND, IO = 0 

3.6 V 

40 

liA 

Alec 

^ • X Other inputs at Vcc or 

One input at Vcc - 0.6 V, q^q 

3Vto 3.6V 

750 

mA 

■ 

Control inputs 

V| = Vcc or GND 

3.3 V 

3.5 

PF 

Data inputs 

V| = VccorGND 

3.3 V 

6 

PF 

Co 

Outputs 

V|-Vcc or GND 

3.3 V 

7 

pF 


t For conditions shown as MiN or MAX, use the appropriate vaiues under recommended operating conditions. 
i Aii typicai vaiues are at Vcc - 3-3 V, = 25‘’C. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 
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SN74ALVCH162820 
3.3-V 10-BIT FLIP-FLOP WITH DUAL OUTPUTS 
AND 3-STATE OUTPUTS 

SCES012-JULY1995 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(uniess otherwise noted) (see Figures 1 and 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 2.5V 
±0.2V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

UNIT 


1 MIN 

MAX 

MIN 

MAX 

1 MIN 

MAX 1 


^max 



1 150 I 

150 

1 150 I 

MHz 

^Dd 

CLK 

Q 

1 

7 

6.2 

1 

5.4 

ns 

ten 


Q 

1 

7.4 

6.8 

1 

5.6 

ns 

tdis 

OE 

Q 

1.3 

6.4 

5.5 

1 

5 

ns 


operating characteristics, Ta = 25°C 
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SN74ALVCH162820 

3.3-V 10-BIT FLIP-FLOP WITH DUAL OUTPUTS 
AND 3-STATE OUTPUTS 

SCES012-JULY1995_ 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.5 V± 0.2 V 


4.6 V 



Timing 

input 


k 

I 





2.3 V 
OV 


TEST 

S1 

*pd 

Open 

tPLZ/tpZL 

4.6 V 

tpHZ/tpZH 

GND 


k-tw-N 

I I 



VOLTAGE WAVEFORMS 
PULSE DURATiON 


2.3 V 


OV 


Data 

Input 




2.3 V 
OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



Output 
Control 
(low- 
enabling) 


lutput \ r .. 

sntrol \.1.2V ■/l.2V 

■level \ A 

bllna) I ^ ' ■ ' I- 

tpZL-W W-, J u_ 


2.3 V 


OV 


Output 
Waveform 1 
SI at 4.6 V 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


\l2V ' /- 

I / VOL + 0.3V 
\-^-VoL 


T , 

tPHZ->| ^ 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Ci_ includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr 2.5 ns, tf s 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tPLZ arid tpHZ are the same as tdis- 

tpzL and tpzH are the same as ten- 

tpHL and tpLH are the same as tpc|. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74ALVCH162820 
3.3-V 10-BIT FLIP-FLOP WITH DUAL OUTPUTS 
AND 3-STATE OUTPUTS 

_SCES012-JULY1995 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V ± 0.3 V 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500^2 

500 0 


O Open 
9 GND 


TEST 

SI 

tpd 

Open 

tPLZ/tpZL 

6V 

tPHZ/tpZH 

GND 


LOAD CIRCUIT 


Timing 

Input 


k 



I 


2.7 V 
OV 



VOLTAGE WAVEFORMS 
PULSE DURATION 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 60 Q, tr < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ ai'e the same as t^js. 

tpzL and tp2H are the same as ten- 

tpHL and tpLH are the same as tpd. 


Figure 2. Load Circuit and Voltage Waveforms 
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SN74ALVCH16821 
3.3-V 20-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 


SCES037-JULY 1995 


• Member of the Texas Instruments 
WIdebus™ Family 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 


DGG OR DL PACKAGE 
(TOP VIEW) 


10E[ 1 
1Q1 [ 2 
1Q2[ 3 
GND[ 4 
1Q3[ 5 
1Q4[ 6 
Vcc[ 7 
1Q5[ 8 
1Q6[ 9 
1Q7[ 10 
GND[ 11 
1Q8[ 12 
1Q9[ 13 
1Q10[ 14 
2Q1 [ 15 
2Q2 [ 16 
2Q3 [ 17 
GND [ 18 
2Q4 [ 19 
2Q5 [ 20 
2Q6 [ 21 
Vcc [ 22 

2Q7 [ 23 
2Q8 [ 24 
GND [ 25 
2Q9 [ 26 
2Q^[ 27 
20E[ 28 


56 ]1CLK 
55 ] 1D1 
54 ] 1D2 
53 ]GND 
52 ]1D3 
51 ]1D4 
50 ]Vcc 
49 ]1D5 
48 ]1D6 
47 ]1D7 
46 ] GND 
45 ]1D8 
44 ]1D9 
43 ]1D10 
42 ]2D1 
41 ]2D2 
40 ]2D3 
39 ]GND 
38 ]2D4 
37 ]2D5 
36 ]2D6 
35] Vcc 
34 ]2D7 
33 ] 2D8 
32 ] GND 
31 ]2D9 
30 ]2D10 
29 ]2CLK 


This 20-bit bus-interface flip-flop is designed for GND[i8 39 ] GND 

2.3-V to 3.6-V Vcc operation. 2Q4 [ 19 38 ] 2D4 

The SN74ALVCH16821 can be used as two 10-bit 2Q5 [20 37 ] 2D5 

flip-flops or one 20-bit flip-flop. The 20 flip-flops 2Q6 [21 36 ] 2D6 

are edge-triggered D-type flip-flops. On the Vcc [22 35 ] Vcc 

positive transition of the clock (CLK) input, the 2Q7 [23 34 ] 2D7 

device provides true data at the Q outputs. 2Q8 [24 33 ] 2D8 

A U « .J A . ui • A U GND [25 32 ] GND 

A buffered output-enable (OE) input can be 209 [26 31 12D9 

used to place the ten outputs in either a normal ^ lunm 

logic state (high or low logic levels) or a [ Z ^ pc k 

high-impedance state. In the high-impedance ^ 

state, the outputs neither load nor drive the bus 

lines significantly. The high-impedance state and 

increased drive provide the capability to drive bus 

lines without need for interface or pullup 

components. 

OE does not affect the internal operation of the flip-flops. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor: the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data Inputs at a valid logic level. 

The SN74ALVCH16821 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 

The SN74ALVCH16821 is characterized for operation from -40°C to SS’C. 


EPIC ancJ Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 


Texas 

iNsnS^Nis 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright © 1995, Texas Instruments Incorporated 





SN74ALVCH16821 

3.3-V 20-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 


SCES037-JULY 1995 



logic symbolt 


10E 
1CLK 
2 ^ 

2CLK 

1D1 
1D2 
1D3 
1D4 
IDS 
IDS 
1D7 
IDS 
1D9 
1D10 
2D1 
2D2 
2D3 
2D4 
2D5 
2D6 
2D7 
2D8 
2Dd 
2D10 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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SN74ALVCH16821 
3.3-V 20-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCES037-JULY 1995 
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SN74ALVGH16821 

3.3-V 20-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCES037-JULY 1995_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ......- - -.-0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) ... -0.6 V to 4.6 V 

Output voltage range, Vq (see Notes 1 and 2) ................................. -0.5 V to Vqc + 0.6 V 

Input clamp current, I|k (Vj < 0) .......................................................... -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) _ _ _ _ __ .................... ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) ■ ....... ±50 mA 

Continuous current through each Vcc o*' GND ... ±100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): DGG package .................. 1 W 

DL package .................. 1.4 W 

Storage temperature range, Tstg .... ....... —___ -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES; 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150“C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations apgWcaWon note in the 1994 ABT Advanced BiCMOS Technoiogy 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

2.3 3.6 

V 

V|H High-level input voltage 

Vcc = 2.3 V to 2.7 V 

1.7 

V 

Vcc = 2.7 V to 3.6 V 

2 

V|L Low-level input voltage 

Vcc = 2.3 V to 2.7 V 

0.7 

V 

Vcc = 2.7 V to 3.6 V 

0.8 

V| Input voltage 

o 

< 

O 

O 

V 

Vq Output voltage 

o 

< 

O 

o 

V 

Iqh High-level output current 

Vcc = 2.3 V 

-12 

mA 

Vcc = 2.7 V 

-12 

< 

o 

o 

II 

< 

-24 

Iql Low-level output current 

Vcc = 2.3 V 

12 

mA 

Vcc = 2.7 V 

12 

Vcc = 3V 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

“C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN74ALVCH16821 
3.3-V 20-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCES037-JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

vect 

MIN TYP+ MAX 

UNIT 

VOH 

lOH 

MIN to MAX 

Vcc-0.2 

V 

IOH-“6mA, V|h-1.7V 

2.3 V 

2 

Iqh --ISmA 

|Vih-1.7V I 

2.3 V 

1.7 

> 

CM 

H 

X 

> 

2.7 V 

2.2 

> 

CM 

X 

> 

3V 

2.4 

Iqh • “24 mA, V|H « 2 V 

3V 

2 

VOL 

Iql* ”100 mA 

MIN to MAX 

0.2 

V 

IOL*6mA, V|l»0.7V 

2.3 V 

0.4 

Iql = 12 mA 

V|l-0.7V 

2.3 V 

0.7 

V|L = 0.8 V 

2.7 V 

0.4 

Iql* 24 mA, V|l-0.8V 

> 

CO 

0.55 

l| 

V| « Vcc or GND 

3.6 V 

±5 

mA 

l|(hold) 

V|-0.7V 

2.3 V 

45 

pA 

V| = 1.7V 

-^5 

V|-0.8V 

3V 

75 

> 

CM 

> 

-75 

V|.0to3.6V 

3.6 V 

±500 

'oz 

Vq = Vcc O'* GND 

3.6 V 

±10 

mA 

•cc 

V|-Vcc or GND, IO = 0 

3.6 V 

40 

pA 

Alec 

One input at Vcc “ 0-6 V, Other inputs at Vec or GND 

3 V to 3.6 V 

750 

mA 

Ci 

Control inputs 

V|-Vcc or GND 

3.3 V 

3.5 

PF 

Data inputs 

6 


Outputs 

Vq = Vcc or GND 

3.3 V 

7 

PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions, 
t All typical values are measured at Vcc • 3-3 V. Ta - 25°C. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 
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SN74ALVCH16821 

3.3-V 20-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCES037-JULY 1995_ 


switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Figures 1 and 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


Vcc = 

2.7 V 

Vcc = 3.3V 
±0.3V 

UNIT 


I MIN 

MAX| 

MIN 

MAX 

1 MIN 

MAX 1 


^max 



I '•50 I 

150 

1 150 1 

MHz 

tpd 

CLK 

Q 

1 

6.4 

5.3 

1 

4.5 

ns 

ten 

OE 

Q 

1 

7.1 

6.2 

1 

5.1 

ns 

tdis 

OE 

Q 

1.4 

5.9 

5 

1 

4.6 

ns 
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SN74ALVCH16821 
3.3-V 20-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

_SCES037-JULY 1995 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.5 V± 0.2 V 



Timing 

Input 


Data 

Input 




j tsu 


^ th 


)<ii“— j(El 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


^ 1.2 V 


" ^1.2 V 


*PLH —j*- 


I ! 

W—►H'PHL 


2.3 V 
OV 


2.3 V 
- OV 


Output 


/IT 


i-VoH 

:1.2 V 

•VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 


TEST 

SI 

^pd 

Open 

tpLZ/tpZL 

4.6 V 

tPHZ/tPZH 

GND 


2.3 V Input 1 

OV 




VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 

Control 

(low-level 

enabling) 


Output 
Waveform 1 
SI at 4.6 V 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


tPZL-H J ^ 

I ^ 


-|^ OL-^03V 


tpHZ->l 

tpZH W- I 


2.3 V 

OV 

2.3 V 

OV 

2.3 V 
VOL 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


C(_ includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, tr < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpL2 and tpHZ are the same as t(jjs. 

tpZL 3nd tpzH are the same as tgn- 

tpLH and tpHL are the same as tp(j. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74ALVCH16821 

3.3-V 20-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCES037-JULY 1995_ 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V ± 0.3 V 



Timing 

Input 



2.7 V 
OV 


TEST 

SI 

tpd 

Open 

tPLZ/tpZL 

6V 

tPHZ/tPZH 

GND 



VOLTAGE WAVEFORMS 
PULSE DURATION 


2.7 V 


OV 



2.7 V 

OV 

3V 

VOL 

VOH 

OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq - 50 O, tr < 2.5 ns, tf ^ 2.6 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpHZ are the same as t^is- 

^PZL and tpzH are the same as ten- 

¥LH and tpHL are the same as tpd. 


Figure 2. Load Circuit and Voltage Waveforms 
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SN74ALVCH16823 
18-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCES038-JULY 1995 


I • Member of the Texas Instruments 
I Wldebus^^ Family 

I • EPIC^^ (Enhanced-Performance Implanted 
CMOS) Submicron Process 
I • ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Modei (C = 200 pF, 

R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Bus Hoid on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic 300-mIi 
Shrink Small-Outiine (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 18-bit bus-interface flip-flop Is designed for 
2.3-V to 3.6-V Vcc operation. 

The SN74ALVCH16823 features 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. This device Is 
particularly suitable for implementing wider buffer 
registers, I/O ports, bidirectional bus drivers with 
parity, and working registers. 

The SN74ALVCH16823 can be used as two 9-blt 
flip-flops or one 18 -bit flip-flop. With the 
clock-enable (CLKEN) input low, the D-type 
flip-flops enter data o n the low -to-high transitions 
of the clock. Taking CLKEN high disables the 
clock buffe r, thus latching the outputs. Taking the 
clear (CLR) Input low causes the Q outputs to go 
low independently of the clock. 


DGG OR DL PACKAGE 
(TOP VIEW) 



A buffered output-enable (OE) input can be used to place the nine outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus lines 
without need for interface or pullup components. 


The output-enable (OE) Input does not affect the internal operation of the flip-flops. Old data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


EPIC and Widebus are trademarks of Texas Instruments Incoroorated. 


PRODUCTION DATA Information Is currant as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74ALVCH16823 

18-BIT BUS-INTERFACE FLIP-FLOP 

WITH 3-STATE OUTPUTS 

SCES038-JULY 1995 


description (continued) 

The SN74ALVCH16823 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard smail-outiine packages in the 
same printed-circuit-board area. 

The SN74ALVCH16823 is characterized for operation from -40®C to 85®C. 
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SN74ALVCH16823 
18-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCES038-JULY 1995 


logic symbolt 



tjhis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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SN74ALVCH16823 

18-BIT BUS-INTERFACE FLIP-FLOP 

WITH 3-STATE OUTPUTS 


SCES038-JULY 1995 
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SN74ALVCH16823 
18-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

_SCES038-JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc • .... • • • ..-.-.. "0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) ...... -0.6 V to 4.6 V 

Output voltage range, Vq (see Notes 1 and 2) ... -0.5 V to Vqq + 0.5 V 

Input clamp current, Ijk (Vj < 0) ..... -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ....-.- -^0 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . -^0 mA 

Continuous current through each Vcc O'* GND ... ±100 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DGG package . 1 W 

DL package . 1.4 W 

Storage temperature range, Tstg .. -66®C to 150°C 


t Stresses beyond those listed under ‘‘absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150*’C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerationsapgy\caX\or\ note In the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

2.3 3.6 

V 

V|H High-level input voltage 

Vcc “2.3 V to 2.7 V 

1.7 

V 

Vcc “2.7 V to 3.6 V 

2 

V|L Low-level input voltage 

Vcc “2.3 V to 2.7 V 

0.7 

V 

Vcc “2.7 V to 3.6 V 

0.8 

V| Input voltage 

O 

o 

V 

Vq Output voltage 

0 Vcc 

V 

Iqh High-level output current 

Vcc “2.3 V 

-12 

mA 

Vcc = 2.7 V 

-12 

> 

CO 

1 

-24 

Iql Low-level output current 

Vcc = 2.3 V 

12 

mA 

Vcc “2.7 V 

12 

> 

CO 

II 

O 

O 

> 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

■ 31 ^ 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN74ALVCH16823 

18-BIT BUS-INTERFACE FLIP-FLOP 

WITH 3-STATE OUTPUTS 

SCES038-JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Veef 

MIN TYPt MAX 

UNIT 

VOH 


MIN to MAX 

Vcc~0.2 

V 

IOH““6mA. V|h = 1.7V 

2.3 V 

2 

IOH“-12mA 

|V|h-1.7V I 

2.3 V 

1.7 

> 

CM 

H 

X 

> 

2.7 V 

2.2 

> 

CM 

H 

X 

> 

3V 

2.4 

Iqh * -24 mA, V|H = 2 V 

3V 

2 

VoL 

IqL* 100 mA 

MIN to MAX 

0.2 

V 

IOL = 6mA, V|l = 0.7V 

2.3 V 

0.4 

bL= 12 mA 

V|l-0.7V 

2.3 V 

0.7 

V|l-0.8V 

2.7 V 

0.4 

IOL = 24mA, V|l = 0.8V 

3V 

0.55 

l| 

V| = Vcc orGND 

3.6 V 

±5 

pA 

l|(hold) 

V1-0.7V 

2.3 V 

45 

pA 

V|-1.7V 

-45 

V| = 0.8V 

3V 

75 

> 

CM 

H 

> 

-75 

Vi-0to3.6V 

3.6 V 

±500 

bz 

Vo “ Vqc or GND 

3.6 V 

±10 

mA 

ICC 

V| = Vcc or GND, Iq * 0 

3.6 V 

40 

pA 

Alec 

One input at Vcc ” 0.6 V, Other inputs at Vcc o*" GND 

3Vto3.6V 

750 

pA 

■ 

Control inputs 

V| = VccorGND 

3.3 V 

4.5 

PF 

Data inputs 

6.5 

Co 

Outputs 

Vo = Vcc or GND 

3.3 V 

7 

PF 


t For conditions shown as MiN or MAX, use the appropriate vaiues under recommended operating conditions, 
t Typicai vaiues are measured at Vcc ■ 3-3 V, Ta = 25-C. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 






Vcc = 2.7 V 

Vcc = 3.3 V 
±0.3V 

UNIT 




MIN MAX 

MIN MAX 

MIN MAX 


^clock 

Clock frequency 


0 150 

0 150 

0 150 

MHz 

tw 

Pulse duration 

CLR low 

3.3 

3.3 

3.3 

ns 

CLK high or low 

3.3 

3.3 

3.3 



^low 

0.7 

0.7 

0.8 


tsu 

Setup time 

Data low 

1.4 

1.6 

1.3 

ns 

Data high 

1.1 

1.1 

1 



CLKEN low 

1.8 

1.9 

1.5 




Data low 

0.4 

0.5 

0.5 


th 

Hold time 

Data high 

0.7 

0.1 

0.8 

ns 



CLKEN low 

0.2 

0.3 

0.4 
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SN74ALVCH16823 
18-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

_SCES036-JULY 1995 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(uniess otherwise noted) (see Figures 1 and 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 2.5 V 
±0.2V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

UNIT 


I MIN 

MAX 1 

MIN 

MAX 

1 MIN 

MAX 1 


^max 



I ■•50 

150 

1 ■'50 

MHz 

tpd 

CLK 

Q 

1 

6.4 

5.2 

1 

4.5 

ns 

CLR 

Q 

1.4 

6 

5.2 

1.2 

■o 

^en 


Q 

1 

6.5 

■■■a 

1 

4.8 

ns 

tdis 

OE 

Q 

1.8 

5.6 

1 

1.3 

ma 

ns 
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SN74ALVCH16823 

18-BIT BUS-INTERFACE FLIP-FLOP 

WITH 3-STATE OUTPUTS 

SCES038-JULY 1995__ 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.6 V± 0.2 V 


4.6 V 



Timing 

Input 


Data 

Input 




^SU 


M—^ 

th I 


^ 


2.3 V 
OV 


2.3 V 
OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


/l^2V Nr 1.2 V 

mmmmmmmJr I | Xbhhbbbbb 


tPLH —1<- 
Output 


I 


2.3 V 
• OV 


N-►l—tpHL 

I 




i-VoH 

1.2 V 

•VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


TEST 

SI 

'pd 

tPLZ/tPZL 

tPHZ/tPZH 

Open 

4.6 V 

GND 


Input 




VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 

Control 

(low-level 

enabling) 


Output 
Waveform 1 
SI at 4.6 V 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 



1.2 V V 

i - 

1.2 V 

tpZL-W 

1 

1 

1 

J 


1 ‘PLZ-^ 

1 J. 

w- 

j 

1 

1 

1 



1 

tpZH->l 

tPHZ->| 

14 - 

L 

4 ._ 



^Voh-0.3V 


2.3 V 

OV 

2.3 V 

OV 

2.3 V 
VOL 

VOH 

OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 Cl, tr < 2.6 ns, tf < 2.6 ns. 

D. The outputs are measured one at a time with one transition per measurement. 

E. tpLZ and tpHZ are the same as tdis- 
tpzL and tpzn are the same as ten- 

G. tpLHandtpHLarethesameastpcj. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74ALVCH16823 
18-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

_SCES038-JULY 1995 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V ± 0.3 V 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 Q 

500 Q 


O Open 
9 GND 


TEST 

SI 

tpd 

Open 

tpLz/tpZL 

6V 

tpHZ/tpZH 

GND 


LOAD CIRCUIT 


Timing 

Input 


k 

I 




>1 


2.7 V 
OV 



VOLTAGE WAVEFORMS 
PULSE DURATION 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output Is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq » 60 Q, t^ < 2.5 ns, tf ^ 2.6 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are the same as tdjs- 

tpzL and tpzH are the same as ten- 

tpLH and tpHL are the same as tp^. 


Figure 2. Load Circuit and Voltage Waveforms 
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SN74ALVCH16825 
18-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 


SCES039-JULY 1995 


• Member of the Texas Instruments dgg or dl package 

l/l/ycfebus"^ Family (top view) 

• EPIC^^ (Enhanced-Performance Implanted —— J O L _— 

CMOS) Submicron Process ^ ^ j 

• Latch-Up Performance Exceeds 250 mA Per iy 2 F 1 ia 2 

JEDEC standard JESD-17 J 

• ESD Protection Exceeds 2000 V Per 1Y3 [ 5 52 ] 1 A3 

MIL-STD-883C, Method 3015; Exceeds 1Y4 [ e 5 i ] 1A4 

200 V Using Machine Model Vcc [7 50 ] Vcc 

(C = 200pF, R = 0) 1Y5[ 8 49 ]1A5 

• Bus Hold on Data Inputs Eliminates IY 6 [9 48 ] IA 6 

the Need for External Pullup/Pulidown 1Y7 [10 at ] 1A7 

Resistors GND [11 46 ] GND 

• Package Options Include Plastic 300-mil IY 8 [12 45 ] 1A8 

Shrink Small-Outline (DL) and Thin Shrink 1Y9 [ 13 44 ] 1A9 

Small-Outline (DGG) Packages GND [ i4 43 ] GND 

GND [15 42 ] GND 

description 2Y1 [ 16 4i]2Ai 

2Y2 [ 17 40 1 2A2 

This 18-bit buffer and line driver is designed for r 

2.3-V to 3.6-V Vcc operation. 2Y3 [ 19 38 ] 2A3 

This SN74ALVCH16825 improves the perform- 2Y4 [20 37 ] 2A4 

ance and density of 3-state memory address 2Y5 [21 36 ] 2A5 

drivers, clock drivers, and bus-oriented receivers Vcc [22 35 ] Vcc 

and transmitters. 2Y6 [23 34 ] 2 A 6 

The device can be used as two 9-bit buffers or one 

1 8-bit buffer. It provides true data. GND 25 32 GND 

^ 2Y8 [ 26 31 ] 2A8 

The 3-state control gate is a 2-input AND gate with 2Y9 [27 30 ] 2A9 

active -lo w inpu ts so that if either output-enable 20 ^ [28 29 ] 2 OE 2 

(OE1 or OE2) input is high, ail nine affected ^ 

outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a puiiup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating Inputs at a valid logic level. 

The SN74ALVCH16825 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provides twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 

The SN74ALVCH16825 is characterized for operation from “40°C to 85®C. 



”T 

T~ 

10E1 [ 

1 

56 

1Y1 [ 

2 

55 

1Y2 [ 

3 

54 

GND [ 

4 

53 

1Y3 [ 

5 

52 

1Y4 [ 

6 

51 

Vcc[ 

7 

50 

1Y5 [ 

8 

49 

1Y6 t 

9 

48 

1Y7 t 

10 

47 

GND [ 

11 

46 

1Y8 [ 

12 

45 

1Y9 t 

13 

44 

GND [ 

14 

43 

GND [ 

15 

42 

2Y1 [ 

16 

41 

2Y2 [ 

17 

40 

GND [ 

18 

39 

2Y3 [ 

19 

38 

2Y4 t 

20 

37 

2Y5 [ 

21 

36 

Vcc [ 

22 

35 

2Y6 [ 

23 

34 

2Y7 [ 

24 

33 

GND [ 

25 

32 

2Y8 [ 

26 

31 

2Y9 [ 

27 

30 

20E1 [ 

28 

29 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information la current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74ALVCH16825 
18-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

_SCES039-JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc -..... -»• -.. -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) .... -0.5 V to 4.6 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . -^0 

Continuous current through each Vcc or GND . ± 100 mA 

Maximum power dissipation at = 55°C (In still air) (see Note 3): DGG package . 1 W 

DL package . 1.4 W 

Storage temperature range, Tgtg . -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The Input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refertothe Package T/ierma/Cons/cferaf/ons application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

2.3 3.6 

V 

V|H High-level input voltage 

Vcc-2.3 V to 2.7 V 

1.7 

V 

Vcc-2.7 V to 3-6 V 

2 

V|L Low-level input voltage 

Vcc-2.3 V to 2.7 V 

0.7 

V 

Vcc-2.7 V to 3.6 V 

0.8 

V| Input voltage 

O 

o 

V 

Vq Output voltage 

o 

< 

O 

O 

V 

Iqh High-level output current 

Vcc = 2.3 V 

-12 

mA 

Vcc-2.7 V 

-12 

> 

00 

O 

O 

> 

-24 

Iql Low-level output current 

Vcc-2.3 V 

12 

mA 

Vcc-2.7 V 

12 

> 

00 

O 

O 

> 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

“C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN74ALVCH16825 
18-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCES039-JULY 1995 _ 


electrical characteristics over recommended operating free*air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

IOH=-100|iA 

MIN to MAX 

VcC-0.2 

V 

IOH=“6mA. V|h = 1.7V 

2.3 V 

2 

Iqh =-12 mA 

V|h = 1.7V 

2.3 V 

1.7 

V|h = 2V 

2.7 V 

2.2 

> 

CM 

H 

X 

> 

3V 

2.4 

Iqh = -24 mA, V|h = 2 V 

3V 

2 

VOL 

Iql = 100 pA 

MIN to MAX 

0.2 

1 

IOL = 6niA, V|l = 0.7V 

2.3 V 

0.4 

lOL= 12 mA 

V|l-0.7V 

2.3 V 

0.7 

V|l = 0.8V 

2.7 V 

0.4 

IOL = 24mA, V|l = 0.8V 

> 

CO 

0.55 

l| 

V| = Vcc orGND 

3.6 V 

±5 

mA 

l|(hold) 

V| = 0.7 V 

2.3 V 

45 

mA 

V| = 1.7V 

-45 

V| = 0.8V 

3V 

75 

> 

CM 

> 

-75 

V|-0to3.6V 

3.6 V 

±500 

loz 

Vq = Vcc or QND 

3.6 V 

±10 

mA 

Ice 

V| = Vcc or GND, Iq = 0 

3.6 V 

40 

mA 

Alec 

One input at Vcc - 0.6 V, Other inputs at Vcc or GND 

3Vto 3.6V 

750 

pA 

Ci 

Control inputs 

Vi = VccorGND 

3.3 V 

3.5 

pF 

Data inputs 

6 

Co 

Outputs 

Vo = Vcc or GND 

3.3 V 

7.5 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t Typical values are measured at Vcc = 3.3 V, Ta = 25°C. 


switching characteristics over recommended operating free-air temperature range, C|, = 50 pF 
(uniess otherwise noted) (see Figures 1 and 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 2.5 V 
±0.2V 

Vcc = 

2.7 V 


UNIT 


MIN 

MAX 

MIN 

MAX 

MIN 

MAX 


tpd 

A 

Y 

1 

4.7 

3.9 

1 

3.4 

ns 

ten 


Y 

1 

6.5 


1 

4.7 

ns 

tdis 

OE 

Y 

1.9 

5.8 

4.9 

1.3 

HQ 

ns 


operating characteristics, = 25°C 



PARAMETER 


TEST CONDITIONS 

Vcc = 2.5 V 
±0.2V 


UNIT 





TYP 

TYP 


Cpd 

Power dissipation capacitance 

Outputs enabled 

CL = 50pF, f = 10MHz 

16 

18 

pF 

Outputs disabled 

4 

6 
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SN74ALVCH16825 
18-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

_SCES039-JULY 1995 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.5 V± 0.2 V 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


5000 

-•-wv- 

I 5000 
LOAD CIRCUIT 


^ 4.6 V 

O 



9 GND 


Timing 

Input 


Data 

Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
tPLH 

Output 


j /^ 1.2V 


3| ^1.2V 


I 


-2.3 V 

-OV 


W-N—tpHL 


I _ I_ 

J^1.2V ^1.2 V 


-VoH 

1.2 V 

VOL 


TEST 

SI 

^pd 

Open 

tPLZ/tPZL 

4.6 V 

tpHZ/tpZH 

GND 


-W-N 

I I 



VOLTAGE WAVEFORMS 
PULSE DURATION 


2.3 V 


OV 


Output 

Control 

(low-level 

enabling) 


Output 
Waveform 1 
SI at 4.6 V 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


1.2 V 


r .' I- 

«PZL-W K- I 

I I 


_I. 


tpZH- 


tPHZ->| 

W- I 


2.3 V 

OV 

2.3 V 
VOL 

VOH 

OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq » 50 O, tp ^ 2.5 ns, tf ^ 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are the same as t^js. 

tpzL and tpzH are the same as Xq^. 

tpLH and tpHL are the same as tpc|. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74ALVCH16825 
18-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V± 0.3 V 


6V 



Timing 

Input 


Data 

Input 




^su 


► 1^ . 

^ th 


XEZID'^fE 


input 
IPLH 

Output 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


^ 1.5 V N ^1-5V 


2.7 V 
OV 

2.7 V 
OV 


2.7 V 
. OV 


•tpHL 




■\i-VOH 

1.5 V 

•VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


TEST 

SI 

^pd 

Open 

tpLZ/tpZL 

6V 

tpHZ/tpZH 

GND 


tw 


Input 




VOLTAGE WAVEFORMS 
PULSE DURATION 


Dutput \ ! - 

Jontrol \ 1.5 V /l.5V 

A^-levei |V /| 

abllnaV IN . i l - 


Output 
Waveform 1 
SI ateV 
(see Note B) 

Output 
Waveform 2 
SlatGND 
(see Note B) 


2.7 V 

OV 


2.7 V 


Output 
Control 
(low- 

enabling) I ^ .^ I -OV 

tpzL-W K— , _J 

I ‘PLz-*! 

'-1—I— - 3V 




<PZH- 


tPHZ-P| 


VoL 




-VoH 

VOH-0.3V 


OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 Q, t^ ^ 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 

E. tpLz and tpHZ are the same as tdjs. 

F. tpzL and tp^H are the same as ten- 
G- tPLH and tpm are the same as tpd. 


Figure 2. Load Circuit and Voltage Waveforms 
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■ • Member of the Texas Instruments 

I Widebus^^ Family 

I • EP/C^M (Enhanced-Performance Implanted 
I CMOS) Submicron Process 

I • ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Modei (C = 200 pF, 

R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Bus Hoid on Data inputs Eiiminates the 
Need for Externai Puilup/Pulidown 
Resistors 

• Package Options Include Plastic 300-mll 
Shrink Smail-Outiine (DL) and Thin Shrink 
Smali-Outiine (DGG) Packages 

description 

This 20-bit non-inverting buffer/driver is designed 
for 2.3-V to 3.6-V Vcc operation. 

The SN74ALVCH16827 is composed of two 10-bit 
sections with separate output-enable signals. For 
ei ther 10 -bit buffe r se ction , the t wo o utput-enable 
(10E1 and10E2or20E1 and 20E2) inputs must 
both be low for the corresponding Y outputs to be 
active. If either output-enable input is high, the 
outputs of that 10-bit buffer section are in the 
hIgh-Impedance state. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vcc 
through a pullup resistor; the minimum value of 
the resistor is determined by the current-sinking 
capability of the driver. 


SN74ALVCH16827 
20-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

_SCES041 - JULY 1995 


DGG OR DL PACKAGE 
(TOP VIEW) 


IOET 

1Y1 

1Y2 

GND 

1Y3 

1Y4 

Vcc 

1Y5 

1Y6 

1Y7 

GND 

1Y8 

1Y9 

1Y10 

2Y1 

2Y2 

2Y3 

GND 

2Y4 

2Y5 

2Y6 

Vcc 

2Y7 

2Y8 

GND 

2Y9 

2Y10 

2^ 


[1 

TJ— 

56 

] 1GE2 

[2 

55 

] 1A1 

[3 

54 

] 1A2 

[4 

53 

] GND 

[ 5 

52 

] 1A3 

[6 

51 

] 1A4 

[7 

50 

1 Vcc 

[ 8 

49 

J 1A5 

[9 

48 

] 1A6 

[10 

47 

] 1A7 

[11 

46 

] GND 

[ 12 

45 

] 1A8 

[ 13 

44 

] 1A9 

[ 14 

43 

] 1A10 

[15 

42 

] 2A1 

[16 

41 

] 2A2 

[17 

40 

]2A3 

[ 18 

39 

] GND 

[19 

38 

] 2A4 

[ 20 

37 

]2A5 

[21 

36 

] 2A6 

[ 22 

35 

] Vcc 

[ 23 

34 

] 2A7 

[24 

33 

]2A8 

[ 25 

32 

] GND 

[ 26 

31 

]2A9 

[ 27 

30 

]2A10 

[ 28 

29 

]20E2 


Active bus-hold circuitry is provided to hold unused or floating data Inputs at a valid logic level. 

The SN74ALVCH16827 Is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages In the 
same printed-circuit-board area. 

The SN74ALVCH16827 is characterized for operation from -40°C to 85°C. 


^PlCandWIdebu^i^jrademark^nexa^n^^ 

PRODUCTION DATA information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vqq . -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) .. -0.5 V to 4.6 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vqc + 0-5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqc) ..o . = = . . ±50 mA 

Continuous current through each Vqq or GND ............................................ ±100 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DGG package .................. 1 W 

DL package .................. 1.4 W 

Storage temperature range, Tstg .... -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package rherma/Cons/beraf/ons application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vqc Supply voltage 

2.3 3.6 

V 

ViH High-level input voltage 

Vqc “2.3 V to 2.7 V 

1.7 

V 

Vqc “2.7 V to 3.6 V 

2 

VIL Low-level input voltage 

Vqc = 2.3 V to 2.7 V 

0.7 

V 

Vqc = 2.7 V to 3.6 V 

0.8 

V| Input voltage 

0 Vqc 

V 

Vq Output voltage 

o 

< 

O 

o 

V 

Iqh High-level output current 

Vqc = 2.3 V 

-12 

mA 

Vqc = 2.7 V 

-12 

> 

CO 

11 

O 

O 

> 

-24 

Iql Low-level output current 

Vqc = 2.3 V 

12 

mA 

Vqc “2.7 V 

12 

Vqc - 3 V 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

“C 


NOTE 4: Unused control Inputs must be held high or low to prevent them from floating. 
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20-BIT BUFFER/DRIVER 
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SCES041-JULY 1995_ 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

Iqh = -100pA 

MIN to MAX 

Vcc-0.2 

V 

Iqh = -6 mA, V|H = 1.7 V 

2.3 V 

2 

Iqh =-12 mA 

|V|H = 1.7V I 

2.3 V 

1.7 

> 

CM 

II 

X 

> 

2.7 V 

2.2 

> 

CM 

II 

X 

> 

3V 

2.4 

Iqh = -24 mA, ViH = 2 V 

3V 

2 

VOL 

IOL= 100 pA 

MIN to MAX 

0.2 

V 

IOL = 6mA, V|l-0.7V 

2.3 V 

0.4 

IOL= 12 mA 

V|l = 0.7V 

2.3 V 

0.7 

V|l = 0.8V 

2.7 V 

0.4 

l0L = 24mA, V|l = 0.8V 

3V 

0.55 

l| 

V| = Vcc or GND 

3.6 V 

±5 

\iA 

l|{hold) 

V| = 0.7 V 

2.3 V 

45 

mA 

V| = 1.7V 

-45 

V| = 0.8V 

3V 

75 

> 

CM 

II 

-75 

V| = 0 to 3.6 V 

3.6 V 

±500 

loz 

Vq = Vcc or GND 

3.6 V 

±10 

mA 

Icc 

V| = Vcc or GND, Iq = 0 

3.6 V 

40 

mA 

Alec 

One input at Vcc - 0.6 V, Other inputs at Vcc or GND 

3Vto3.6V 

750 

mA 

■ 

Control Inputs 

V| = Vcc or GND 

3.3 V 

3.5 

pF 

Data inputs 

6 

I ^0 I 

Outputs 

Vo = Vcc or GND 

3.3 V 

7.5 

pF 


t For conditions shown as MiN or MAX, use the appropriate values under recommended operating conditions, 
t Typical values are measured at Vcc = 3-3 V, Ta = 25®C. 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figures 1 and 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 2.5 V 
±0.2V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

UNIT 


MIN 

MAX 

MIN 

MAX 

MIN 

MAX 


Ipd 

A 

Y 

1 

4.7 

1 3.9 1 

1 

3.4 

ns 


Idis 

OE 

Y 

1.9 5.8 


.3 


isi 


ns 


operating characteristics, Ta = 25°C 
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20-BIT BUFFER/DRIVER 
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PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.5 V± 0.2 V 


4.6 V 



TEST 

SI 


Open 

tPLZ/tPZL 

4.6 V 

tpHZ/tPZH 

GND 


tw 


Timing 

input 


)lG!l 


^su 


^ . ■ N 

I 


2.3 V 
OV 


input 




VOLTAGE WAVEFORMS 
PULSE DURATiON 


2.3 V 

OV 



VOLTAGE WAVEFORMS 
PROPAGATiON DELAY TiMES 


VOLTAGE WAVEFORMS 
ENABLE AND DiSABLE TiMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 60 Q, tr ^ 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are the same as ys- 

tpzL and tpzH are the same as t^n- 

tpLH and tpHL are the same as tp^j. 


Figure 1. Load Circuit and Voltage Waveforms 
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PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V ± 0.3 V 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


5000 

500 0 


O Open 
9 GND 


TEST 

SI 

*pd 

Open 

tPLZ/tpZL 

6V 

tPHZ/tpZH 

GND 


LOAD CIRCUIT 


Timing 

input 



2.7 V 
OV 



VOLTAGE WAVEFORMS 
PULSE DURATION 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tp < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpHZ are the same as tdis- 

tpZL tpzH are the same as ten- 

tpLH and tpHL are the same as tpd- 


Figure 2. Load Circuit and Voltage Waveforms 
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I • Member of the Texas Instruments 
I Wldebus^^ Family 

I • EP/C^M (Enhanced-Performance Implanted 
CMOS) Submicron Process 
I • Output Ports Have Equivalent 26-^ Series 
Resistors, So No Externai Resistors Are 
Required 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Modei (C = 200 pF, 

R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Bus Hoid on Data Inputs Eliminates 
the Need for External Pullup/Pulidown 
Resistors 

• Package Options Inciude Plastic 300-mil 
Shrink Small-Outiine (DL) and Thin Shrink 
Smaii-Outiine (DGG) Packages 

description 

This 20-bit noninverting buffer/driver is designed 
for 2.3-V to 3.6-V Vcc operation. 

The SN74ALVCH162827 is composed of two 
10 -bit sections with separate output-enable 
signals. For eith er 10 -bit bu ffer s ectio n, the two 
o utput -enable (10E1 and 10E2 or 20E1 and 
20E2) inputs must both be low for the 
corresponding Y outputs to be active. If either 
output-enable input is high, the outputs of that 
10 -bit buffer section are in the high-impedance 
state. 



The outputs, which are designed to sink up to 12 mA, include 26-Q resistors to reduce overshoot and 
undershoot. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74ALVCH162827 Is available In Tl’s shrink small-outline (DL) and thin shrink smail-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 

The SN74ALVCH162827 is characterized for operation from -40°C to 85®C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information la current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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FUNCTION TABLE 
(each 10-bit section) 


INPUTS 

OUTPUT 

^ OE2 A 

Y 

L L L 

L 

L L H 

H 

H X X 

Z 

X H X 

z 


logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted}t 


Supply voltage range, Vcc . -O-S V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 4.6 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . 

Continuous output current, Iq (Vq = 0 to Vcc) . 

Continuous current through each Vcc o*' GND . ±100 mA 

Maximum power dissipation at Ta = 55®C (In still air): DGG package . 1 W 

DL package . 1.4 W 

Storage temperature range, Tgtg . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

2.3 3.6 

V 

V|H High-level input voltage 

Vcc* 2.3 V to 2.7 V 

1.7 

V 

Vcc* 2.7 V to 3.6 V 

2 

V|i_ Low-level input voltage 

Vcc* 2.3 V to 2.7 V 

0.7 

V 

Vcc* 2.7 V to 3-6 V 

0.8 

V| Input voltage 

o 

O 

V 

Vq Output voltage 

o 

< 

O 

o 

V 

Iqh High-level output current 

Vcc* 2.3 V 

-6 

mA 

Vcc* 2.7 V 

-8 

> 

CO 

H 

o 

O 

> 

-12 

Iql Low-level output current 

Vcc* 2.3 V 

6 

mA 

Vcc* 2.7 V 

8 

> 

CO 

O 

O 

> 

12 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 



NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

IOH=-100l^ 

MiN to MAX 

VcC-0.2 

V 

IOH = -4mA, V|h = 1.7V 

2.3 V 

1.9 

Iqh =-6 mA 

|V|h = 1.7V I 

2.3 V 

1.7 

> 

C\J 

ii 

X 

> 

3V 

2.4 

IOH = -8mA, V|h-2V 

2.7 V 

2 

IOH*-12mA, V|h = 2V 

3V 

2 

VOL 

IOL= 100 mA 

MIN to MAX 

0.2 

1 

IOL = 4mA, V|l = 0.7V 

2.3 V 

0.4 

. Iql = 6 mA 

V|L = 0.7 V 

2.3 V 

0.55 

V|L = 0.8 V 

3V 

0.55 

|lOL-8mA, V|l = 0.8V | 

2.7 V 

0.6 

> 

oo 

c> 

li 

_J 

> 

< 

E 

Csl 

ii 

P 

3V 

0.8 

l| 

V| = Vcc orGND 

3.6 V 

±5 

pA 

l|(holci) 

V| = 0.7 V 

2.3 V 

45 

pA 

V| = 1.7V 

-45 

V| = 0.8 V 

3V 

75 

< 

n 

K) 

< 

-75 

V| = 0 to 3.6 V 

3.6 V 

±500 

loz 

Vq » Vqq or GND 

3.6 V 

±10 

mA 

icc 

V| = Vcc or GND, Iq = 0 

3.6 V 

40 

pA 

Alec 

One input at Vcc ” 0.6 V, Other inputs at Vcc or GND 

3 V to 3.6 V 

750 

mA 

Ci 

Control inputs 

V| = VccorGND 

3.3 V 

3.5 


Data inputs 

V| = VccorGND 

3.3 V 

6 

pF 

1^911 

Outputs 

V| = Vcc orGND 

3.3 V 

7 

pF 


t For conditions shown as MiN or MAX, use the appropriate vaiues under recommended operating conditions, 
t Aii typical values are at Vcc = 3.3 V, Ta - 25°C. 


switching characteristics over recommended operating free-air temperature range, C|, = 50 pF 
(unless otherwise noted) (see Figures 1 and 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 2.5 V 
±0.2V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

UNIT 


MIN 

MAX 

MIN 

MAX 

MIN 

MAX 


tpd 

A 

Y 

1.3 

5.2 

4.6 

1.5 

4 

ns 

ten 


Y 

1.5 


hhzi 

1.6 

5.3 

ns 

tdis 

OE 

Y 

2.4 

6.3 

■Kl 

1.8 

4.9 

ns 


operating characteristics, = 25°C 



PARAMETER 


TEST CONDITIONS 

Vcc = 2.5 V 
±0.2V 


UNIT 





TYP 

TYP 


Gpd 

Power dissispation capacitance 

Outputs enabled 

Cl = 50pF, f=10MHz 

16 

18 

pF 

Outputs disabled 

4 

6 
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SN74ALVCH162827 
20-BIT BUFFER/DRIVER 
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PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.5 V± 0.2 V 


4.6 V 



Timing 

input 


Data 

input 




^su 


M—;-H 

th , 


2.3 V 
OV 


2.3 V 




VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
tPLH 

Output 


^ 1.2 V 




-2.3 V 

.2V 

- OV 


I ! 

W-^^-tpHL 


TEST 

S1 

'pd 

Open 

tPLZ/tPZL 

4.6 V 

tPHZ/tpZH 

GND 



Output 

Control 

(low-level 

enabling) 


Output 
Waveform 1 
SI at 4.6 V 
(see Note B) 

Output 




tpZL-W 1^, 


2.3 V 


OV 


2.3 V 


2.3 V 




^ -VoH Waveform 2 

2V atGND 

VoL 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, V < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpnz are the same as tdis- 

tpzL and tp^H are the same as ten- 

tpLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74ALVCH162827 
20-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCES013-JULY1995__ 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V ± 0.3 V 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


5000 
-#-WSr- 

< 5000 


O Open 
9 GND 


TEST 

SI 

tpd 

Open 

tPLZ/tPZL 

6V 

tPHZ/tpZH 

GND 


LOAD CIRCUIT 


Timing 

Input 


Data 

Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


^ 1.5 V 


tPLH 



Output 





VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 

Control 

(low-level 

enabling) 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 



/- 

1.5 V 

- 2.7 V 

tpzL-H _J 

1 1 ‘PLZ-*1 

1 1 1 

K- 

1 

0 V 


-jt VOL + 0.3V 

1 

1 tpHZ->| 

tpZH 14- 

1 


VOL 

VrM 1 

^1.5 V 


-0.3 V 

- OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, tf < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are the same as tdjs- 

tpzL and tp2H are the same as ten- 

tpLH and tpHL are the same as tpd- 


Figure 2. Load Circuit and Voltage Waveforms 
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Member of the Texas Instruments 
Wldebus^** Family 


EP/C^w (Enhanced-Performance Implanted 
CMOS) Submicron Process 


Bus Hold on Data Inputs Eliminates 
the Need for External Puilup/Pulidown 
Resistors 


• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Modei (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• Package Options Include Plastic Shrink 
Smail-Outiine (DL) and Thin Shrink 
Smaii-Outiine (DGG) Packages 


description 

This 18-bit universal bus driver is designed for 
2.3-V to 3.6-V Vcc operation. 

Data fiow fro m A to Y is controlled by the 
output-enable (OE). The device operates in the 
transparent mode when LE is high. The A data is 
iatched if CLK is held at a high or low logic level. 
If LE is iow, the A-bus data is stored in the 
latch/fiif^p on the low-to-high transition of CLK. 
When OE is high, the outputs are in the 
high-impedance state. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vqq 
through a puilup resistor; the minimum value of 
the resistor is determined by the current-sinking 
capability of the driver. 


SN74ALVCH16835 
18-BIT UNIVERSAL BUS DRIVER 
WITH 3-STATE OUTPUTS 

_ SCES053 - SEPTEMBER 1995 


DGG OR DL PACKAGE 
crop VIEW) 


Ncq 

NC 

Y1[ 

gnd[ 

Y2[ 

Y3[ 

Vcc[ 

Y4[ 

Y6[ 

Y6[ 

GND[ 

Y7[ 

Y8 

Y9 

Y10 

Y11 

Y12 

GND 

Y13 

Y14 

Y15 

VccO 

Y16 

Y17 

GND[ 

Y18[ 

m 

LE[ 


02 


T7 


3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

[]23 

24 

25 

26 

27 

28 


56 ]GND 
]NC 
]A1 
]GND 
]A2 
]A3 
50 ]Vcc 
49 ]A4 
48 ]A5 
47 ]A6 
46 ]GND 
45]A7 
44 ]A8 
43 ]A9 
42PAIO 
41 
40 


]A11 
]A12 
39 ]GND 
]A13 
]A14 
36 ]A15 

]Vcc 

]A16 
]A17 
]GND 
]A18 
]CLK 
]GND 


NC - No internal connection 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74ALVCH16835 is available In Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 

The SN74ALVCH16835 is characterized for operation from -40°C to 85®C. 


^EPiC^an^WidebusaretrademarksofT^^ 

PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN74ALVCH16835 

18-BIT UNIVERSAL BUS DRIVER 

WITH 3-STATE OUTPUTS 

SCES053-SEPTEMBER 1995_ 


FUNCTION TABLE 



t Output level before the indicated steady-state 
input conditions were established, provided 
that CLK is high before LE goes low 
+ Output level before the indicated steady-state 
input conditons were established 

logic symbolt 



t This symbol is in accordance with ANSI/IEEE Std 91 -1984 and lEC Publication 617-12. 
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SN74ALVCH16835 
18-BIT UNIVERSAL BUS DRIVER 
WITH 3-STATE OUTPUTS 

_SCES053 - SEPTEMBER 1995 


logic diagram (positive logic) 



absoiute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc ... -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) ... -0.5 V to 4.6 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through each Vcc or GND . ±100 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DGG package . 1 W 

DL package . 1.4 W 

Storage temperature range, Tstg . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the Input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABTAdvanced BiCMOS Technoiogy 
Data Book, literature number SCBD002B. 
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SN74ALVCH16835 

18-BIT UNIVERSAL BUS DRIVER 

WITH 3-STATE OUTPUTS 

SCES053 - SEPTEMBER 1995_ 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

2.3 3.6 

V 

V|H High-level input voltage 

Vcc-2.3 V to 2.7 V 

1.7 

D 

Vcc-2.7 V to 3.6 V 

2 

ViL Low-level input voltage 

Vcc-2.3 V to 2.7 V 

0.7 

V 

Vcc-2.7 V to 3.6 V 

0.8 

V| Input voltage 

0 Vcc 

V 

Vq Output voltage 

o 

< 

o 

o 

V 

Iqh High-level output current 

Vcc-2.3 V 

-12 

mA 

Vcc-2.7 V 

-12 

> 

CO 

II 

O 

O 

> 

-24 

Iql Low-level output current 

Vcc-2.3 V 

12 

mA 

Vcc-2.7 V 

12 

> 

CO 

II 

O 

O 

> 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

“C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 


eiectrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcct 

MIN TYP* MAX 

UNIT 

VOH 

O 

□: 

H 

1 

O 

o 

MIN to MAX 

Vcc-0.2 

V 

Iqh-- 6 mA, V|h-1.7V 

2.3 V 

2 

Iqh-- 12 mA 

Vih = 1.7V 

2.3 V 

1.7 

> 

CM 

H 

X 

> 

2.7 V 

2.2 

> 

CM 

n 

X 

> 

3V 

2.4 

IOH--24mA, V|h-2V 

3V 

2 

VoL 

1 

o 

o 

II 

_l 

p 

MIN to MAX 

0.2 

V 

Iql = 6 mA, V|l = 0.7 V 

2.3 V 

0.4 

Iql- 12 mA 

V|l = 0.7V 

2.3 V 

0.7 

V|l-0.8V 

2.7 V 

0.4 

Iql- 24 mA, V|l = 0.8V 

3V 

0.55 

l| 

V|-Vcc orGND 

3.6 V 

±5 

pA 

>l(hold) 

V| = 0.7V 

2.3 V 

45 

pA 

V| = 1.7V 

-45 

V| = 0.8V 

3V 

75 

> 

CM 

H 

> 

-75 

V| = 0to 3.6V 

3.6 V 

±500 

loz 

Vo - Vcc o*" Qnd 

3.6 V 

±10 

pA 

icc 

V| = Vcc or GND, Iq - 0 

3.6 V 

40 

mA 

Aicc 

One input at Vcc - 6-6 V, Other inputs at Vcc 

3Vto3.6V 

750 

pA 

Ci 

Control inputs 

V| = Vcc orGND 

3.3 V 

3.5 

PF 

Data inputs 

6 

Cio 

Outputs 

Vq - Vcc or GND 

3.3 V 

7 

PF 


t For conditions shown as MiN or MAX, use the appropriate vaiues under recommended operating conditions, 
t Ali typicai vaiues are at Vcc - 3.3 V, Ta - 25°C. 
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SN74ALVCH16835 
18-BIT UNIVERSAL BUS DRIVER 
WITH 3-STATE OUTPUTS 

SCES053 - SEPTEMBER 1995 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 



CLK high or low 


Data before CLKt 


Data before LEi, CLK high 


Data before LEi, CLK low 


Data after CLKt 


Data after LEi, CLK high or low 


Vcc = 2.5 V 
±0.2V 

Vcc = 2.7 V 

Vcc = 3.3 V 
±0.3 V 

MIN MAX 

MIN MAX 

MIN MAX 

0 150 

0 150 

0 150 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

2.2 

2.1 

1.7 

1.9 

1.6 

1.5 

1.3 

1.1 

1 

0.6 

0.6 

0.7 

1.4 

1.7 

1.4 




switching characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) (see Figures 1 and 2) 


PARAMETER 



operating characteristics, = 25°C 



PARAMETER 


TEST CONDITIONS 

Vcc = 2.5 V 
±0.2V 

Vcc = 3.3 V 
±0.3V 

UNIT 





TYP 

TYP 


Cpd 

Power dissipation capacitance 

Outputs enabled 

CL = 50pF, f=10MHz 

26 

31 

PF 

Outputs disabled 

12 

14 
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SN74ALVCH16835 

18-BIT UNIVERSAL BUS DRIVER 

WITH 3-STATE OUTPUTS 

SCES053- SEPTEMBER 1995_ 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.5 V± 0.2 V 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 0 

-wv— 

< 5000 

LOAD CIRCUIT 


O 

O Open 
9 GND 


Timing 

Input 



2.3 V 
OV 


TEST 

S1 

^pd 

Open 

tPLZ/tpZL 

4.6 V 

tPHZ/tpZH 

GND 



VOLTAGE WAVEFORMS 
PULSE DURATION 


2.3 V 


OV 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with Internal conditions such that the output Is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, tr ^ 2.5 ns, tf < 2.5 ns. 
The outputs are measured one at a time with one transition per measurement. 
tpLz and tpHZ are the same as t^js. 

^PZL and tp2H are the same as ten- 
tpLH and tpHL are the same as tp^. 


Figure 1. Load Circuit and Yoitage Waveforms 
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SN74ALVCH16835 
18-BIT UNIVERSAL BUS DRIVER 
WITH 3-STATE OUTPUTS 

_SCES053 - SEPTEMBER 1995 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V ± 0.3 V 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 ^ 

-#-wv- 

I 500 0 



6V 

O Open 


9 GND 


TEST 

S1 

^pd 

Open 

tPLZ/tpZL 

6V 

tpHZ/tpZH 

GND 


LOAD CIRCUIT 


Timing 

Input 



2.7 V 
OV 




VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are the same as tdjs. 

tpzL and tpzH are the same as ten- 

tpLH andtpHL are the same as tp^j. 


Figure 2. Load Circuit and Voitage Waveforms 
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SN74ALVCH16841 
20-BIT BUS-INTERFACE D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCES043-JULY 1995 

• Member of the Texas Instruments dgg or dl package 

Wldebus^^ Family 

• EPIC^** (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Latch-Up Performance Exceeds 250 mA Per 
JEDEC Standard JESD-17 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Puiidown 
Resistors 

• Package Options Include Plastic 300-mil 
Shrink Small-Outiine (DL) and Thin Shrink 
Smaii-Outiine (DGG) Packages 

description 

This 20-bit bus-interface D-type latch is designed 
for 2.3-V to 3.6-V Vcc operation. 

The SN74ALVCH16841 features 3-state outputs 
designed specificaliy for driving highly capacitive 
or relatively low-impedance loads. This device is 
particuiariy suitable for implementing buffer 
registers, unidirectional bus drivers, and working 
registers. 

The SN74ALVCH16841 can be used as two 10-bit 
latches or one 20-bit latch, The 20 latches are 
transparent D-type latches. The device has 
noninverting data (D) inputs and provides true 
data at its outputs. While the latch-enable (1LE or 2LE) input is high, the Q outputs of the corresponding 10-bit 
latch follow the D inputs. When LE is taken low, the Q outputs are latched at the levels set up at the D Inputs. 

A buffered output-enable (1OE or 20E) input can be used to place the outputs of the corresponding 10-bit latch 
in either a normal logic state (high or low logic levels) or a high-impedance state. In the high-impedance state, 
the outputs neither load nor drive the bus lines significantly. 

The output-enable (OE) input does not affect the internal operation of the latches. Old data can be retained or 
new data can be entered while the outputs are In the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry Is provided to hold unused or floating inputs at a valid logic level. 

The SN74ALVCH16841 Is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 

The SN74ALVCH16841 is characterized for operation from -40®C to 85°C. 



EPIC and Widebus are trademarks of Texas Instruments Incoroorated. 


PRODUCTION DATA Information Is current as ofjHibllcatlon date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 


Texas 

IiN&rRUMEKre 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright ® 1995, Texas Instruments Incorporated 


3-257 




SN74ALVCH16841 

20-BIT BUS-INTERFACE D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCES043-JULY 1995 
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SN74ALVCH16841 
20-BIT BUS-INTERFACE D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

_SCES043-JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.6 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 4.6 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0) . -60 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ■ • • .. ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through each Vcc or GND . ± 100 mA 

Maximum power dissipation at Ta = 55®C (In still air) (see Note 3): DGG package . 1 W 

DL package . 1.4 W 

Storage temperature range, Tgtg . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded If the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 1 SO^C and a board trace length of 750 mils. 
For more Information, refertothe Package Thermal Considerations appWca^ion note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

2.3 3.6 

V 

V(H High-level input voltage 

Vcc* 2.3 V to 2.7 V 

1.7 

V 

Vcc* 2.7 V to 3.6 V 

2 

V||_ Low-level input voltage 

Vcc * 2.3 V to 2.7 V 

0.7 

V 

Vcc* 2.7 V to 3.6 V 

0.8 

V| Input voltage 

o 

< 

O 

o 

V 

Vq Output voltage 

0 Vcc 

V 

lOH High-level output current 

Vcc* 2.3 V 

-12 

mA 

Vcc* 2.7 V 

-12 

< 

o 

o 

H 

CO 

< 

-24 

Iql Low-level output current 

Vcc* 2.3 V 

12 

mA 

Vcc* 2.7 V 

12 

VcC»3V 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 



NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN74ALVCH16841 

20-BIT BUS-INTERFACE D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCES043-JULY 1995__ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

IOH““100mA 

MIN to MAX 

Vcc-0.2 

1 

IOH*-6mA, Vih = 1.7V 

2.3 V 

2 

lOH =-12 mA 

V|h = 1.7V 

2.3 V 

1.7 

V|H = 2V 

2.7 V 

2.2 

V|H = 2V 

3V 

2.4 

Iqh * -24 mA, V|H * 2 V 

3V 

2 

VOL 

l0L= 100 mA 

MIN to MAX 

0.2 

V 

Iql = 6 mA, V|L = 0.7 V 

2.3 V 

0.4 

•OL= 12 mA 

V1L-0.7V 

2.3 V 

0.7 

V|L = 0.8 V 

2.7 V 

0.4 

IOL = 24mA, V(l = 0.8V 

3V 

0.55 

l| 

V| = Vcc or GND 

3.6 V 

±5 

pA 

l|(hold) 

V| = 0.7V 

2.3 V 

45 

pA 

V| = 1.7V 

-45 

V| = 0.8V 

3V 

75 

> 

CM 

II 

-75 

V| = 0to3.6V 

3.6 V 

±500 

loz 

Vq = Vcc or GND 

3.6 V 

±10 

mA 

icc 

V| = Vcc or GND, Iq * 0 

3.6 V 

40 

pA 

Alec 

One Input at Vcc “ 0-6 V, Other inputs at Vcc or GND 

3Vto3.6V 

750 

pA 

Ci 

Control Inputs 

V| = Vcc or GND 

3.3 V 

3 

pF 

Data inputs 

6 

Co 

Outputs 

Vq® Vcc or GND 

3.3 V 

7 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t Typical values are measured at Vcc • 3-3 V, Ta = 25°C. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature, (unless otherwise noted) (see Figures 1 and 2) 



PARAMETER 


Vcc = 2.7 V 

Vcc = 3*3 V 
±0.3V 

UNIT 



MIN MAX 

MIN MAX 

MIN MAX 


tw 

Pulse duration, LE high or low 

3.3 

3.3 

3.3 

ns 

Isu 

Setup time, data before LET 

0.9 

0.7 

1.1 

ns 

1h 

Hold time, data after LEt 

1.2 

1.5 

1.1 

ns 


switching characteristics over recommended operating free-air temperature range, C|. = 50 pF 
(unless otherwise noted) (see Figures 1 and 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


Vcc = 

2.7 V 


UNIT 


MIN 

MAX 

MIN 

MAX 

MIN 

MAX 


Ipd 

D 

Q 

1.1 

5.6 

4.7 

1.2 

3.9 

ns 

LE 

Q 

1 

6.2 

5.1 

1 

4.3 

ten 


Q 

1 

6.7 

6 

1 

4.9 

ns 

klis 

OE 

Q 

1.8 

5.5 

4.3 

1.3 

4.1 

ns 
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SN74ALVCH16841 
20-BIT BUS-INTERFACE D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCES043-JULY 1995 
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SN74ALVCH16841 

20-BIT BUS-INTERFACE D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCES043-JULY 1995_ 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.5 V± 0.2 V 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


5000 

500 0 


O 

O Open 
9 GND 


TEST 

S1 

Ipd 

Open 

tPLZ/tPZL 

4.6 V 

tPHZ/tpZH 

GND 


LOAD CIRCUIT 


Timing 

Input 


Data 

input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
tPLH 

Output 




r 

W-►!—tpHL 


2.3 V 
« OV 


y/ 1.2V 


d- Vqh 

1.2 V 

■ VoL 



Output 

Control 

(low-level 

enabling) 


Output 
Waveform 1 
SI at 4.6 V 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


tpZL-W K-, J ^ 
I tPLZ-»| W- 




*PZH- 


tPHZ-^l ]4- 

\ 4 - I 


2.3 V 

OV 

2.3 V 
VOL 

VOH 

OV 


VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when,disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, tr < 2.5 ns, tf < 2.5 ns. 
The outputs are measured one at a time with one transition per measurement. 

*PLZ ^PHZ are the same as tdjs- 
tpzL and tpzn are the same as ten- 
tpLH and tpHL are the same as tpd- 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74ALVCH16841 
20.BIT BUS-INTERFACE D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

__SCES043-JULY 1995 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V ± 0.3 V 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 Q 

-VV\- 

< 500 0 

LOAD CIRCUIT 


O Open 
9 GND 


Timing 

Input 


Data 

Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


input 
tPLH 

Output 


>- 





W-^tpHL 



TEST 

S1 

Ipd 

Open 

tPLZ/tpZL 

6V 

tPHZ/tpZH 

GND 



VOLTAGE WAVEFORMS 
PULSE DURATION 


2.7 V 

OV 


Output 

Control 

(low-level 

enabling) 


Output 
Waveform 1 
S1 atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


/f 

/- 

1.5 V 

I_I. 

K- 

I 


_j4ou*0.3 

tpHZ-^l 


I4- 

I 

I 

_I_ 


2.7 V 

OV 

3 V 

Vql 

VOH 

OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internai conditions such that the output is iow except when disabied by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR :< 10 MHz, Zq = 50 Q, tp < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are the same as tdjg. 

tpzL and tpzH are the same as tgp. 

tpLH and tpHL are the same as tp^j. 


Figure 2. Load Circuit and Voitage Waveforms 
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SN74ALVCH16843 
18-BIT BUS-INTERFACE D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCES044-JULY 1995 


Member of the Texas Instruments 
Wldebus^** Family 

EP/CTM (Enhanced-Performance Implanted 

CMOS) Submicron Process 

Bus Hold on Data Inputs Eliminates the 

Need for External Pullup/Puildown 

Resistors 

Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 


description 


DGG OR DL PACKAGE 
(TOP VIEW) 


1 ^[ 

ioe[ 

1Q1 [ 
gnd[ 


2Q1 


This 18-bit bus-interface D-type latch is designed 
for 2.3-V to 3.6-V Vcc operation. 

The SN74ALVCH16843 features 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. This device is 
particularly suitable for implementing buffer 
registers, unidirectional bus drivers, and working 
registers. 

The SN74ALVCH16843 can be used as two 9-bit 
latches or one 18-bit latch. The 18 latches are 
transparent D-type latches. The device has 
noninverting data (D) inputs and provides true 
data at its outputs. 

A buffered output-enable (OE) input can be used 
to place the nine outputs in either a normal logic 
state (high or low logic levels) or a high-impedance 
state. The outputs also are In the high-impedance 
state during power-up and power-down 

conditions. The outputs remain in the high-impedance state while the device Is powered down. In the 
high-impedance state, the outputs neither load nor drive the bus lines significantly. The high-impedance state 
and increased drive provide the capability to drive bus lines without need for interface or pullup components. 

The output-enable (OE) input does not affect the internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level. 

The SN74ALVCH16843 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 

The SN74ALVCH16843 is characterized for operation from -40®C to 85®C. 
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SN74ALVCH16843 
18-BIT BUS-INTERFACE D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

_ SCES044-JULY 1995 


FUNCTION TABLE 
(each 9-bit latch) 


INPUTS I 

OUTPUT 

Q 

PRE 

CLR 

OE 

LE 

D 

L 

X 

■■ 

B 

Bi 

H 

H 

L 

B 



L 

H 

H 

B 



L 

H 

H 

B 



H 

H 

H 

B 

n 


Qo 

X 

X 

H 

B 

n 

Z 


absolute maximum ratings over operating free-air temperature range (unless otherwise noteci)t 


Supply voltage range, Vcc . "O-S V to 4.6 V 

Input voltage range, V| (see Note 1) ... -0.5 V to 4.6 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.6 V to Vqc + 0-5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . 

Continuous current through each Vcc or GND .. ±100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): DGG package . 1 W 

DL package . 1.4 W 

Storage temperature range, Tstg . -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded If the Input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150*C and a board trace length of 750 mils. 
For more Information, refertothe Package Thermal Considerations agpWcaWon note In the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

2.3 3.6 

V 

V|H High-level input voltage 

Vcc = 2.3 V to 2.7 V 

1.7 

V 

Vcc-2.7 V to 3.6 V 

2 

V|L Low-level Input voltage 

Vcc “2.3 V to 2.7 V 

0.7 

V 

Vcc “2.7 V to 3-6 V 

0.8 

V| Input voltage 

O 

o 

V 

Vq Output voltage 

O 

O 

> 

o 

V 

•oh High-level output current 

Vcc “2.3 V 

-12 

mA 

Vcc “2.7 V 

-12 

VcC“3V 

-24 

Iql Low-level output current 

Vcc “2.3 V 

12 

mA 

Vcc “2.7 V 

12 

VcC“3V 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 86 



NOTE 4: Unused control Inputs must be held high or low to prevent them from floating. 
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PRODUCT PREVIEW 


SN74ALVCH16843 

18-811 BUS-INTERFACE D-TYPE UTCH 
WITH 3-STATE OUTPUTS 

SCES044-JULY 1995_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

IqH “"IOOmA 

MIN to MAX 

Vcc-0.2 

V 

IOH“-6mA, V|h = 1.7V 

2.3 V 

2 

IOH«-12mA 

V|h = 1.7V 

2.3 V 

1.7 

> 

CM 

n 

X 

> 

2.7 V 

2.2 

> 

CM 

N 

X 

> 

3V 

2.4 

Iqh - -24 mA, V|H = 2 V 

3V 

2 

VoL 

IOL“ 100 pA 

MIN to MAX 

0.2 

V 

lOL-OmA, V|L*0.7V 

2.3 V 

0.4 

IOL“ 12 mA 

V|L-0.7V 

2.3 V 

0.7 

V|l*0.8V 

2.7 V 

0.4 

IOL“24mA, V|l*0.8V 

3V 

0.65 

l| 

V|-VccorGND 

3.6 V 

±5 

pA 

•l(hold) 

V|-0.7V 

2.3 V 

45 

pA 

V| = 1.7V 

-45 

V|-0.8V 

3V 

75 

> 

CM 

> 

-75 

Vi-0to3.6V 

3.6 V 

±500 

loz 

Vq * Vec or CND 

3.6 V 

±10 

pA 

Ice 

V| - Vec or GND, Iq ■ 0 

3.6 V 

40 

pA 

Alec 

One input at Vcc ” 0.6 V, Other inputs at Vec or GND 

3Vto3.6V 

750 

pA 

Ci 

Control inputs 

V|« Vcc or GND 

3.3 V 


PF 

Data inputs 


Co 

Outputs 

Vq » Vcc or GND 

3.3 V 


pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t Typical values are measured at Vqq = 3.3 V, T/^ = 25®C. 
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• Member of the Texas Instruments 
Wldebus+^** Family 

• EPIC^** (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• UBT^^ (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 

• Simultaneously Generates and Checks 
Parity 

• Option to Select Generate Parity and Check 
or Feed-Through Data/Parity in A-to-B or 
B-to-A Directions 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 

R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Bus Hold on Data Inputs Eliminates the 
Need for External Puliup/Pulidown 
Resistors 

• Packaged in Thin Shrink Small-Outline 
(DGG) Package 

description 

This 18-bit (duai-octal) noninverting registered 
transceiver is designed for 2.3-V to 3.6-V Vcc 
operation. 

The SN74ALVCH16901 is a duai 9-bit to dual 9-bit 
parity transceiver with registers. The device can 
operate as a feed-through transceiver or it can 
generate/check parity from the two 8-blt data 
buses in either direction. 


SN74ALVCH16901 
18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH PARITY GENERATORS/CHECKERS 

_ SCESOlO-JULY 1995 


DGG PACKAGE 
(TOP VIEW) 



. — 


1CLKENAB [ 

1 ^ 64 

]1CLKENBA 

LEAB [ 

2 63 

] LEBA 

CLKAB [ 

3 62 

] CLKBA 

1ERRA [ 

4 61 

]1ERRB 

1APAR [ 

5 60 

] 1BPAR 

GND [ 

6 59 

]GND 

1A1 [ 

7 58 

] 1B1 

1A2 [ 

8 57 

] 1B2 

1A3 [ 

9 56 

] 1B3 

Vcc [ 

10 55 

] Vcc 

1A4 [ 

11 54 

] 1B4 

1A5 [ 

12 53 

] 1B5 

1A6 [ 

13 52 

] 1B6 

GND [ 

14 51 

]GND 

1A7 [ 

15 50 

] 1B7 

1A8 [ 

16 49 

] 1B8 

2A1 [ 

17 48 

]2B1 

2A2 [ 

18 47 

]2B2 

GND [ 

19 46 

]GND 

2A3 [ 

20 45 

] 2B3 

2A4 [ 

21 44 

i2B4 

2A5 [ 

22 43 

}2B5 

Vcc [ 

23 42 

i Vcc 

2A6 t 

24 41 

]2B6 

2A7 [ 

25 40 

]2B7 

2A8 [ 

26 39 

]2B8 

GND [ 

27 38 

]GND 

2APAR t 

28 37 

]2BPAR 

2ERRA [ 

29 36 

]2ERRB 

OEAB [ 

30 35 

joEBA 

SEL [ 

31 34 

] ODD/EVEN 

2CLKENAB [ 

32 33 

]2CLKENBA 



The SN74ALVCH169Q1 features in d ependent c lock (CLKAB or CLKBA), latch-enable (LEA B or LEBA), and 
dual 9 -bit clo ck-enable (CLKENAB or CLKENB A) input s, it also p rovides parity-enable (SEL) and parity-select 
(ODD/EVEN) inputs and separate e rror-sig nal (ER RA o r ERRB) outputs for checking parity. The dire ction of 
data flow is controlled by OEAB and OEBA. When SEL is low, the parity functions are enabled. When SEL Is 
high, the parity functions are disabled and the device acts as an 18-bit registered transceiver. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


J/VIdebus+^PIC^nd^J^^r^rademarlg^nexa^ns^^ 

PRODUCTION DATA Information Is current as of publication date. 

Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN74ALVCH16901 

18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH PARITY GENERATORS/CHECKERS 

SCES010-JULY 1995_ 


description (continued) 

The SN74ALVCH16901 is available in Ti’s thin shrink small-outline (DGG) package, which provides twice the 
I/O pin count and functionality of standard small-outline packages In the same printed-circuit-board area. 

The SN74ALVCH16901 is characterized for operation from -40®C to 85°C. 


biock diagram 


LEAB 


1CLKENAB, 

2CLKENAB 

CLKAB 


OEAB 


1A1-1A8 

1APAR 

1ERRB 

2A1-2A8 

2APAR 

2ERRB 


ODD/EVEN 



OEBA 

1B1-1B8 

1BPAR 

1ERRA 

2B1-2B8 

2BPAR 

2IMA 


CLKBA 

1CLKENBA 

2CLKENBA 

LEBA 


FUNCTION TABLEt 


INPUTS 

OUTPUT 

B 

CLKENAB 

OEAB 

LEAB 

CLKAB 

A 

X 

H 

X 

X 

X 

Z 

X 

L 

H 

X 

L 

L 

X 

L 

H 

X 

H 

H 

H 

L 

L 

X 

X 

Bo* 

L 

L 

L 

T 

L 

L 

L 

L 

L 

t 

H 

H 

L 

L 

L 

L 

X 

Bot 

L 

L 

L 

H 

X 

Bo§ 


t A-to-B data flow is shown: B-to-A flow is similar, but uses OEBA, 
LEBA, and CLKENBA. 


t Output level before the indicated steady-state input conditions were 
established 

§ Output level before the indicated steady-state input conditions were 
established, provided that CLKAB was low before LEAB went low 
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SN74ALVCH16901 
18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH PARITY GENERATORS/CHECKERS 

_ _SCES010-JULY 1995 



PARITY-ENABLE FUNCTION TABLE 


OPERATION OR FUNCTION 


Parity is checked on port A and is generated on port B. 
Parity is checked on port B and is generated on port A- 
Parity is checked on port B and port A. 

Parity is generated on port A and B if device is in FF mode. 


Qa data to B, Qb data to A 


Parity functions are 
disabled; device acts as a 
standard 18-bit registered 
transceiver. 


Qb data to A 
QA data to B 



PARITY FUNCTION TABLE 


INPUTS 


SEL 




EOF INPUTS 
A1-A8 = H 

EOF INPUTS 
B1-B8 = H 

APAR 

OEBA 

OEAB 

ODD/EVEN 

B 


mm 

L 

0,2,4, 6,8 

N/A 

L 

H 


o 

L 

1,3,5,7 

N/A 

L 

B 



L 

0, 2,4, 6, 8 

N/A 

H 

Hi 


■■ 

L 

1,3, 5,7 

N/A 

H 

L 

L 

H 

L 

N/A 

0,2,4, 6,8 

N/A 

L 

L 

H 

L 

N/A 

1,3,5.7 

N/A 

L 

L 

H 

L 

N/A 

0,2,4, 6,8 

N/A 

L 

L 

H 

L 

N/A 

1,3, 5,7 

N/A 

L 

H 

L 

H 

0,2, 4, 6, 8 

N/A 

L 

L 

H 

L 

H 

1,3, 5.7 

N/A 

L 

L 

H 

L 

H 

0, 2,4, 6, 8 

N/A 

H 

L 

H 

L 

H 

1,3, 5,7 

N/A 

H 

L 

L 

H 

H 

N/A 

0,2.4,6,8 

N/A 

L 

L 

H 

H 

N/A 

1,3, 5,7 

N/A 

L 

L 

H 

H 

N/A 

0,2, 4, 6, 8 

N/A 

L 

L 

H 

H 

N/A 

1,3, 5,7 

N/A 

n 

H 

H 

L 

0,2, 4, 6,8 

0.2,4,6,8 

L 

B 

H 

H 

L 

1.3, 5. 7 

1.3, 5.7 

L 

B 

H 

H 

L 

0, 2, 4, 6, 8 

0,2, 4, 6, 8 

H 

H 

H 

H 

L 

1,3, 5,7 

1,3,5,7 

H 

n 

H 

H 

H 

0,2,4, 6, 8 

0,2,4, 6,8 

L 

B 

H 

H 

H 

1,3.5,7 

1,3,5.7 

L 

B 

H 

H 

H 

0,2,4,6. 8 

0,2,4,6,8 

H 

Hi 

H 

H 

H 

1,3, 5,7 

1,3,5,7 

H 

L 

L 

L 

L 

N/A 

N/A 

N/A 

L 

L 

L 

H 

N/A 

N/A 

N/A 


t Parity output is set to the level so that the specific bus side is set to even parity. 
t Parity output is set to the level so that the specific bus side is set to odd parity. 
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SN74ALVCH16901 

18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH PARITY GENERATORS/CHECKERS 

SCES010-JULY 1995_■ __ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ..... -0.5 V to 4.6 V 

Input voltage range, V|: Except I/O ports (see Note 1) .... -0.5 V to 4.6 V 

I/O ports (see Notes 1 and 2) .. -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .. 

Continuous output current, Iq (Vq = 0 to Vcc) .. ±50 mA 

Continuous current through each Vcc o*' ... ±100 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 3) . 1 W 

Storage temperature range, Tstg .... -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 760 mils. 
For more Information, refer to the Package Thermal Considerations agpWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

2.3 3.6 

V 

V|H High-level input voltage 

Vcc “2.3 V to 2.7 V 

1.7 

V 

Vcc = 2.7 V to 3.6 V 

2 

V|L Low-level input voltage 

Vcc “ 2.3 V to 2.7 V 

0.7 

V 

Vcc “2.7 V to 3-6 V 

0.8 

V| Input voltage 

0 Vcc 

V 

Vq Output voltage 

0 Vcc 

V 

lOH High-level output current 

Vcc “2.3 V 

-12 

mA 

Vcc “2.7 V 

-12 

> 

CO 

il 

O 

O 

> 

-24 

Iql Low-level output current 

Vcc* 2.3 V 

12 

mA 

Vcc “2.7 V 

12 

> 

CO 

il 

O 

O 

> 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

®C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN74ALVCH16901 
18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH PARITY GENERATORS/CHECKERS 

_SCES010-JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYP* MAX 

UNIT 

VOH 

IOH = -100 4A 

MIN to MAX 

Vcc-0.2 

V 

IOH*-6mA, V|h = 1.7V 

2.3 V 

2 

Iqh *-12mA 

> 

h-; 

H 

X 

> 

2.3 V 

1.7 

> 

CM 

II 

X 

> 

2.7 V 

2.2 

> 

CM 

II 

X 

> 

3V 

2.4 

Iqh = “24 mA, V|h * 2 V 

3V 

2 

VoL 

IOL= '•00 pA 

MIN to MAX 

0.2 

V 

lOL-OmA, V|l = 0.7V 

2.3 V 

0.4 

IOL= '•2 mA 

V|l = 0.7V 

2.3 V 

0.7 

V|L = 0.8 V 

2.7 V 

0.4 

IOL = 24mA, V|l = 0.8V 

3V 

0.55 

l| 

V| = Vcc O'” QND 

3.6 V 

±5 

pA 

•l(hold) 

V|»0.7V 

2.3 V 

45 

pA 

< 

II 

< 

-45 

V| = 0.8V 

3V 

75 

Vi-2V 

-75 

V| = 0to3.6V 

3.6 V 

±500 

ioz§ 

Vq “ Vcc O’’ 

3.6 V 

±10 

pA 

Ice 

V| = Vcc or GND, Iq = 0 

3.6 V 

40 

pA 

Alec 

One input at Vcc “ 0.6 V, Other inputs at Vcc or GND 

3Vto 3.6V 

750 

pA 

EH 

Control inputs 

V|-Vcc or GND 

3.3 V 

3 

PF 

1 ^lo 1 

A or B ports 

Vq = Vcc or GND 

3.3 V 

7.5 

PF 


ERR ports 

Vo * Vcc or GND 

3.3 V 

6 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
^ Typical values are measured at Vcc = 3-3 V, Ta = 25®C. 

§ For I/O ports, the parameter Iqz includes the input leakage current. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature range (unless otherwise noted) 



Vcc = 2.5 V 
±0.2V 

Vcc = 2.7 V 

Vcc = 3-3 V 
±0.3V 

UNIT 

MIN MAX 

MIN MAX 

MIN MAX 

^clock Clock frequency 

0 125 

0 125 

0 125 

MHz 

tw Pulse duration 

CLKT 

3 

3 

3 

ns 

LE high 

3 

3 

3 

tsu Setup time 

APAR or BPAR before CLKt 

1.9 

2 

1.7 

ns 

CLKEN before CLKt 

2.1 

2.1 

1.7 

APAR or BPAR before LEi 

1.4 

1.3 

1.2 

th Hold time 

APAR or BPAR after CLKT 

0.4 

0.4 

0.5 

ns 

CLKEN after CLKT 

0.5 

0.5 

0.7 

APAR or BPAR after LET 

0.9 

1.1 

0.9 
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SN74ALVCH16901 

18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH PARITY GENERATORS/CHECKERS 

SCES010-JULY 1996 


switching characteristics over recommended operating free-air temperature range, C|. = 50 pF 
(uniess otherwise noted) (see Figures 1 and 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 2.5V 
±0.2V 

Vcc = 2.7 V 

Vcc = 3.3 V 
±0.3V 

UNIT 


I MIN 

MAX 1 

MIN MAX 

1 MIN 

MAX 1 


^max 



I 125 I 

125 

1 125 1 

MHz 


AorB 

B or A 

1.5 

6.8 

4.8 

1 

4.4 



AorB 

BPAR or APAR 

2.5 

9.5 

7.6 

2 

6.7 



APAR or BPAR 

BPAR or APAR 

1.5 

6.3 

5.2 

1 

4.7 



APAR or BPAR 

ERRA or ERRB 

2.5 

10.3 

8.7 

2 

mn 




ERRA or ERRB 

2 

9.3 

7.9 

1.5 

6.8 



ODD/EVEN 

BPAR or APAR 

2 

8.9 

7.6 

1.5 

6.5 




BPAR or APAR 

1.5 

6.7 

5.9 

1 

5.1 



CLKAB orCLKBA 

AorB 

1.5 

^^3 

5.8 

1 

5.1 


tpd 

CLKAB or CLKBA 

BPAR or APAR 
parity feedthrough 

2 

D 

6.3 

1.5 

5.6 

ns 


CLKAB or CLKBA 

BPAR or APAR 
parity generated 

3 

10.8 

8.7 

2 

D 



CLKAB orCLKBA 

ERRA or ERRB 

3 

11.1 

8.9 

2 

mm 



LEAB or LEBA 

AorB 

1.5 

6.6 

5.5 

1 

4.8 



LEAB or LEBA 

BPAR or APAR 
parity feedthrough 

2 

D 

6 

1.5 

5.3 



LEAB or LEBA 

BPAR or APAR 
parity generated 

3 

10.4 

8.3 

2 

D 



LEAB or LEBA 

ERRA or ERRB 

3 

10.5 

8.5 

2 



^en 

OEAB orOEBA 

B, BPAR or A, APAR 

1.5 

6.8 

6.1 

1 

5.3 

ns 

tdis 

OEAB orOEBA 

B, BPAR or A, APAR 

2 

6.3 

5.2 

1.5 

4.9 

ns 

ten 

OEAB orOEBA 

ERRA or ERRB 

1.5 

6.7 

5.5 

1 

4.9 

ns 

tdis 

OEAB orOEBA 

ERRA or ERRB 

2 

MB 

6.5 

1 

■B 

ns 

ten 

SEL 

ERRA or ERRB 

1.5 

wm 

6.5 

1 

5.5 1 

ns 

. tdis 


ERRA or ERRB 

2 

6.6 

mmm 

1.5 

■o 

ns 


operating characteristics, Ta = 25°C 



PARAMETER 


TEST CONDITIONS 

Vcc = 2.5 V 
±0.2V 


UNIT 





TYP 

TYP 


Cpd 

Power dissipation capacitance 

Outputs enabled 

CL = 50pF, f=10MHz 

22 

27 

pF 

Outputs disabled 

5 

8 
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SN74ALVCH16901 
18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH PARITY GENERATORS/CHECKERS 

_SCES010-JULY 1995 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.5 V± 0.2 V 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 Q 

5000 


O Open 
9 GND 


TEST 

SI 

^pd 

Open 

tPLZ/tpZL 

4.6 V 

tPHZ/tpZH 

GND 


LOAD CIRCUIT 


Timing 

Input 


Data 

Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



k-tw-H 

I I 



VOLTAGE WAVEFORMS 
PULSE DURATION 


2.3 V 


OV 


Output 

Control 

(low-level 

enabling) 


Output 
Waveform 1 
SI at 4.6 V 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


\ 1.2V Trl.2V 

K—A— 

tpzL-w K-, I ^ 

I I tPLZ->| W- 

_I. ' 


^1.2V I 


tPZH- 


T I 

tpHZ-^l 




Voh~0.3V 


2.3 V 

OV 

2.3 V 
VOL 

VOH 

OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output Is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, tr < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are the same as t^js. 

tpzL and tp^H are the same as tgn- 

tpLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74ALVCH16901 

18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH PARITY GENERATORS/CHECKERS 

SCES010-JULY 1995_ 


PARAMETER MEASUREMENT INFORMATION 
Vcc = 2.7 V AND 3.3 V ± 0.3 V 


6V 



TEST 

SI 

Ipd 

Open 

tPLZ/tpZL 

6V 

tPHZ/tpZH 

GND 


Timing 

input 




^su 


^ th I 


2.7 V 
OV 


input 


3 ^^ 


VOLTAGE WAVEFORMS 
PULSE DURATiON 


2.7 V 


OV 



VOLTAGE WAVEFORMS 
PROPAGATiON DELAY TiMES 


VOLTAGE WAVEFORMS 
ENABLE AND DiSABLE TiMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


C|_ includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MjHz, Zq = 50 O, tr ^ 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are the same as tdis- 

tpzL and tpzH are the same as ten- 

tpLH and tpHL are the same as tpd- 


Figure 2. Load Circuit and Voitage Waveforms 
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Member of the Texas Instruments 
Wldebus^** Family 

EP/C^M (Enhanced-Performance Implanted 

CMOS) Submicron Process 

Bus Hold on Data Inputs Eliminates the 

Need for External Pullup/Pulldown 

Resistors 


• Package Options Include Plastic 300-mii 
Shrink Smali-Outiine (DL) and Thin Shrink 
Small-Outline (DGG) Packages 


description 

This 16-bit registered transceiver is designed for 
2.3-V to 3.6-V Vcc operation. 

The SN74ALVCH16952 contains two sets of 
D-type flip-flops for temporary storage of data 
flowing in either direction. This device can be used 
as two 8-bit transceivers or one 16-bit transceiver. 
Data on the A or B bus is stored in the registers on 
the low-to-high transition of the clock (CLKAB or 
CLKBA ) in put pro vided that the clock-enable 
(CEAB or CE BA) in put i s low. Taking the 
output-enable (OEAB or OEBA) Input low 
accesses the data on either port. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vcc 
through a pullup resistor; the minimum value of 
the resistor is determined by the current-sinking 
capability of the driver. 

Active bus-hold circuitry is provided to hold 
unused or floating data inputs at a valid logic level. 


SN74ALVCH16952 
16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCESOII - JULY 1995 


DGG OR DL PACKAGE 
crop VIEW) 


ioeab[ 

7^ 

56 ] 

1CLKAB [ 

2 

55 ] 

iceabE 

3 

54 J 

gnd[ 

4 

53 ] 

1A1 [ 

5 

52] 

1A2[ 

6 

61 ] 

Vccf 

7 

50 ] 

1A3[ 

8 

49 ] 

1A4[ 

9 

48 ] 

1A5[ 

10 

47] 

gnd[ 

11 

46 ] 

1A6[ 

12 

45 ] 

1A7[ 

13 

44 ] 

1A8[ 

14 

43] 

2A1 [ 

15 

42] 

2A2[ 

16 

41 ] 

2A3[ 

17 

40 ] 

gnd[ 

18 

39 ] 

2A4t 

19 

38 ] 

2A5[ 

20 

37] 

2A6[ 

21 

36 ] 

Vcct 

22 

35 ] 

2A7[ 

23 

34] 

2A8[ 

24 

33 ] 

gnd[ 

25 

32 ] 

2CEAB [ 

26 

31 ] 

2CLKAB[ 

27 

30 ] 

20EAB [ 

28 

29 ] 


10EBA 

1CLKBA 

1CEBA 

GND 

1B1 

1B2 

Vcc 

1B3 

1B4 

1B5 

GND 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

GND 

2B4 

2B5 

2B6 

Vcc 

2B7 

2B8 

GND 

2CEBA 

2CLKBA 

20EBA 


The SN74ALVCH16952 Is available In Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 


The SN74ALVCH16952 is characterized for operation from -40®C to 85°C. 




ADVANCE INFORMATION concerns new products In the sampling or 
preproduction phase of development Characteristic data and other 
specifications are subject to change without notice. 
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CM74A I WrUHIfiORO 

I -iT*lh.V Wl I I 

16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES011 - JULY 1995_ 


FUNCTION TABLEt 


INPUTS 

OUTPUT 

B 

CLKENAB 

CLKAB 

OEAB 

A 

H 

X 

L 

X 

Bot 

X 

L 

L 

X 

Bo+ 

L 

T 

L 

L 

L 

L 

t 

L 

H 

H 

X 

X 

H 

X 

Z 


t A-to-B data flow is shown; B-to-A data flow is similar 
but uses CLKENBA, CLKBA, and OEBA. 
t Level of B before the indicated steady-state input 
conditions were established 
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SN74ALVCH16952 
16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCES011 - JULY 1995 


logic symbolt 


10EBA 

1C^ 

1CLKBA 

10E^ 

1CEAB 

1CLKAB 

20iBA 

2CEBA 

2CLKBA 

20E^ 

2CE^ 

2CLKAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


54 K 

55 

1 

3 

2 

29 K 

31 

30 

28 N 

26 K 

27 

5 

6 

8 

9 

10 

12 

13 

14 

15 

V 

16 

17 

19 

20 

21 

23 

24 

- 4-^ 


EN3 

G1 

t> 1C5 
EN4 
G2 

> 2C6 
EN9 
G7 

> 7C11 
EN10 
G8 

p> 8C12 


V 3 6D 

6D 4 V 








V 9 11D 

12D 10 V 









52 


51 


49 


48 


47 


45 


44 


43 


42 


41 


40 


38 


37 


36 


34 


33 


1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


3-279 


ADVANCE INFORMATION 






ADVANCE INFORMATION 


OI>ll4ML.VUn 

16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES011 - JULY 1995_ 


logic diagram (positive logic) 



26_J\_ 


_x''!,_31 

2CLKAb2Z-TS-1 

20EBA — --1 



■ 

O 00 

CO CM 

1 


1 

llljn 

IB 

-1 

1 

142 

I ' 

I 



_ h 

H 

i 

I- 


J 


r 



To Seven Other Channels 
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SN74ALVCH16952 
16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCES011 - JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -O-S V to 4.6 V 

Input voltage range, V|: Except I/O ports (see Note 1) . -0.5 V to 4.6 V 

I/O ports (see Notes 1 and 2) . -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ^^0 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through each Vcc or GND . ± 100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): DGG package . 1 W 

DL package ... 1.4 W 

Storage temperature range, Tstg ..... -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions” Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The Input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of ISO^C and a board trace length of 750 mils. 
For more Information, refer to the Package Thermal Considerations aij(ip\\ca\:\on note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

2.3 3.6 

V 

V|H High-level input voltage 

Vcc » 2.3 V to 2.7 V 

1.7 

V 

Vcc “2.7 V to 3.6 V 

2 

V|L Low-level Input voltage 

Vcc* 2.3 V to 2.7 V 

0.7 

V 

Vcc* 2.7 V to 3.6 V 

0.8 

V| Input voltage 

0 Vcc 

V 

Vq Output voltage 

o 

< 

O 

o 

V 

lOH High-level output current 

Vcc* 2.3 V 

-12 

mA 

Vcc = 2.7 V 

-12 

VCC-3V 

-24 

Iql Low-level output current 

Vcc* 2.3 V 

12 

mA 

Vcc-2.7 V 

12 

VCC-3V 

24 

At/Av Input transition rise or fail rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

"C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SM74ALVCH169f52 
16-BiT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES011 - JULY 1995__ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

IOH“-"100mA 

MIN to MAX 

Vcc-0.2 

V 

IqH ■ -6 mA, ViH = 1.7 V 

2.3 V 

2 

lOH “-12 mA 

V|h = 1.7V 

2.3 V 

1.7 

V|H“2V 

2.7 V 

2.2 

> 

CM 

X 

> 

3V 

2.4 

Iqh = -24 mA, V|H » 2 V 

3V 

2 

VoL 

Iql = 100 pA 

MIN to MAX 

0.2 

V 

lOL “ 6 mA, V|L = 0.7 V 

2.3 V 

0.4 

IOL= 12 mA 

V|l = 0.7V 

2.3 V 

0.7 

V|l«0.8V 

2.7 V 

0.4 

lOL “ 24 mA, V|L = 0.8 V 

3V 

0.55 

l| 

V|-Vcc orGND 

3.6 V 

±5 

mA 

l|(hold) 

V| - 0.7 V 

2.3 V 

45 

mA 

V|=:1.7V 

-45 

V| = 0.8V 

3V 

75 

> 

CM 

H 

> 

-75 

V| = 0to3.6V 

3.6 V 

±500 

ioz§ 

Vo = Vqq or GND 

3.6 V 

±10 

pA 

ICC 

V| = Vcc orGND, >0 = 0 

3.6 V 

40 

pA 

Alec 

One input at Vqc - 0.6 V, Other Inputs at Vcc or GND 

3Vto3.6V 

750 

pA 

Ci 

Control inputs 

V| = Vcc orGND 

3.3 V 


PF 

Cio 

A or B ports 

Vo » Vcc or GND 

3.3 V 


PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t Typical values are measured at Vcc = 3.3 V, Ta = 26"C. 

§ For I/O ports, the parameter Iqz includes the Input leakage current. 
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SN54LVT125, SN74LVT125 
3.3-V ABT QUADRUPLE BUS BUFFERS 
WITH 3-STATE OUTPUTS 

SCBS133D - MAY 1992 - REVISED JULY 1995 


• State-oMhe-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vqq) 

• Support Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25^0 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Support Live Insertion 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outiine 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) DIPs 


SN54LVT125 ... J PACKAGE 
SN74LVT125 ... D, DB, OR PW PACKAGE 
(TOP VIEW) 



SN54LVT125... FK PACKAGE 
crop VIEW) 



description 


NC - No internal connection 


These bus buffers are designed specifically for low-voltage (3.3-V) Vqc operation, but with the capability to 
provide a TTL interface to a 5-V system environment. 

The 'LVT125 feature independent line drivers with 3-state outputs. Each output is in the high-impedance state 
when the associated output-enable (OE) input is high. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT125 Is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LVT125 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74LVT125 is characterized for operation from ~40°C to 85°C. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of p^ubllcatlon date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 
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SN54LVT125, SM74LVT125 

3.3-V ABT QUADRUPLE BUS BUFFERS 

WITH 3-STATE OUTPUTS 

SCBS133D-MAY 1992-‘REVISED JULY 1995_ 


FUNCTION TABLE 
(each buffer) 


1 INPUTS 1 

OUTPUT 

Y 


A 

L 

H 

H 

L 

L 

L 

H 

X 

Z 


logic symbolt 



1Y 

2Y 

3Y 

4Y 


t This symbol is in accordance with ANSl/lEEE Std 91-1984 
and lEC Publication 617-12. 


logic diagram (positive logic) 


1A 

20E 

2A 

30E 

3A 

40E 

4A 



Pin numbers shown are for the D, DB, J, and PW packages. 

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)4^ 


Supply voltage range, Vcc ... -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) .—...-0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT125 . 96 mA 

SN74LVT125 . 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT125 .. 48 mA 

SN74LVT125 ... 64 mA 

Input clamp current, I|k (V| < 0) ... -50 mA 

Output clamp current, Iqk (Vq < 0) ...... • • ■ — 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 3): D package ....1.25 W 

DB or PW package .0.5 W 

Storage temperature range, Tstg ... -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current flows only when the output is in the high state and Vq > Vcc* 

3. The maximum package power dissipation is calculated using a junction temperature of 150*’C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations appWcaWon note \n\he^99AABTAdvancedBiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54LVT125, SN74LVT125 
3.3-V ABT QUADRUPLE BUS BUFFERS 
WITH 3-STATE OUTPUTS 

SCBS133D - MAY 1992 - REVISED JULY 1995 


recommended operating conditions (see Note 4) 


Vcc Supply voltage 


V|H High-level input voltage 


V|L Low-level input voltage 


V| Input voltage 


Iqh High-level output current 


Iql Low-level output current 


At/Av Input transition rise or fall rate Outputs enabled 


Ta Operating free-air temperature 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 


SN54LVT125 SN74LVT125 


MIN MAX MIN MAX 




-55 125 


32 mA 


64 mA 


10 ns/V 


85 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 



TEST CONDITIONS 

Vcc = 2.7 V. 

l|=-18mA 


Vcc = min to MAX^, 

Ioh = -‘>00|4A 


Vcc = 2.7 V. 

IOH=-8mA 


> 

CO 

II 

O 

O 

> 

Iqh = “■ 24 mA 

Iqh = -32 mA 

Vcc = 2.7 V 

Iql = 100 M 

Iql = 24 mA 


IOL= 10 mA 

> 

CO 

It 

O 

O 

> 

Iql = 32 mA 

Iql * 48 mA 


Iql = 04 mA 

Vcc = 0 or MAX*. 

'V| = 5.5V 



I V| = Vcc or GND | 

Control inputs 

Vcc = 3.6 V 

O 

II 

Data inputs 


|V| = 0 I 

< 

o 

o 

n 

p 

V| orVo»0to4.6V 


> 

CO 

II 

O 

O 

> 

I V| = 0.8 V I 

Data inputs 

> 

CM 

II 

>■ 

Vcc = 3.6 V, 

> 

CO 

II 


Vcc = 3.6 V, 

Vo = 0.5 V 




Outputs high 

Vcc = 3.6 V, 

io = o. 

Outputs low 

Vi = Vcc orGND 


Outputs 

disabled 

Vcc = 3 V to 3.6 V, One input at Vcc “ ^ 
Other inputs at Vcc or GND 

).6V, 

V| = 3 VorO 

Vo = 3VorO 


SN54LVT125 


MIN TYPt MAX 


SN74LVT125 


MIN TYPt MAX 



t All typical values are at Vcc * 3*3 V, Ta = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc o'" GND. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 




































































































































SMR4IVT195 SN74LyT125 
ii-VABT QUADRUPLE BUS BUFFERS 
WITH 3-STATE OUTPUTS 

SCBS133D - MAY 1992 - REVISED JULY 1996_ 


switching characteristics over recommended operating free-air temperature range, C[, = 50 pF 
(uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

SN54LVT125 

SN74LVT125 

UNIT 

Vcc = 3.3V 
±0.3V 

VcC = 2.7V 

Vcc = 3.3V 
±0.3 V 

Vcc = 2i7V 

MIN MAX 


MIN TYPt MAX 

MIN MAX 

tPLH 

A 

Y 

1 4.2 

HKa 

1 2.7 4 

4.5 

ns 

tPHL 

1 4.1 


1 2.9 3.9 

4.9 

tPZH 

OE 

Y 

1 4.9 

___ 

C 6.2 

1 3.4 4.7 

6 

ns 

tPZL 

■BHU 

' 6.7 

1.1 3.4 4.7 

6.5 

tPHZ 

OE 

Y 


5.9 


5.7 

ns 

tPLZ 

—an 

4.2 


4 


t All typical values are at Vcc = 3.3 V, = 25'’C. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT125, SN74LVT125 
3.3-V ABT QUADRUPLE BUS BUFFERS 
WITH 3-STATE OUTPUTS 

_SCBS133D - MAY 1992 -- REVISED JULY 1995 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500^:2 

-vw- 

< 500 Q 



6V 

o Open 


9 GND 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 



Data Input 


TEST 

SI 

tpLH'tPHL 

Open 

tPLZ/tPZL 

6V 

tpHZ/tpZH 

GND 



2.7 V 
OV 


2.7 V 
OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 




tPLH tPHL 

I 1 /- 

_ 

1 , 

tPHLH^-►! 

-^ 


1.5 V 
^. ^PLH 


2.7 V 
OV 

VOH 

VOL 

VoH 

VoL 


Output 

Control 


/ - 

1.5 V 

V 

2.7 V 

OV 


tpZL—>1 

1 


Output 
Waveform 1 
SI atev 

1 

|tpLZ->j 

k 

3V 

VoL 

VOH 

« OV 

1 ^ 
1 

N^1.5V I 

•/VOL + 0.3V 

(see Note B) 

Output 

1 

tPZH— 

1 *PHZ —H 

k- 

• 

1 

Waveform 2 
SI at GND 
(see Note B) 


^1.5 V 

■^OH-0.3V 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, tr < 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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■ • State-of-the-Art Advanced BiCMOS 

I Technology (ABT) Design for 3.3-V 

I Operation and Low-Static Power 

I Dissipation 

I • Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 

• Support Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25"C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


SN54LVT240, SN74LVT240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS134F- SEPTEMBER 1992 - REVISED JULY 1995 


SN54LVT240... J PACKAGE 

SN74LVT240... DB, DW, OR PW PACKAGE 
(TOP VIEW) 

10E [ 

U 

1 20 

IVcc 

1A1 [ 

2 19 

]20E 

2Y4 [ 

3 18 

] 1Y1 

1A2 [ 

4 17 

]2A4 

2Y3 [ 

5 16 

] 1Y2 

1A3 [ 

6 15 

]2A3 

2Y2 [ 

7 14 

]1Y3 

1A4 [ 

8 13 

]2A2 

2Y1 [ 

9 12 

] 1Y4 

GND [ 

10 11 

]2A1 


SN54LVT240... FK PACKAGE 
(TOP VIEW) 


• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Support Live Insertion 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) DIPs 

description 

These octal buffers and line drivers are designed 
specifically for low-voltage (3.3-V) Vcc operation, 
but with the capability to provide a TTL interface 
to a 5-V system environment. 


Tj- T- |LJLI O ILU 

? < \o^\o 

CM T- 't-> 'cm 



1Y1 

2A4 

1Y2 

2A3 

1Y3 


These devices are organized as two 4-blt buffer/line drivers with separate oi^t-enable (OE) Inputs. When OE 
is low, the devices pass data from the A inputs to the Y outputs. When OE is high, the outputs are in the 
high-impedance state. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT240 is available in TPs shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LVT240 is characterized for operation over the full military temperature range of --65°C to 125®C. The 
SN74LVT240 is characterized for operation from -40°C to 85®C. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the tenns of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright © 1995, Texas Instruments Incorporated 


4-9 




SN54LVT240. SN74LVT240 

3.3-V AST OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 

SCBS134F- SEPTEMBER 1992 - REVISED JULY 1995 
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SN54LVT240, SN74LVT240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS134F - SEPTEMBER 1992 - REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted}t 


Supply voltage range, Vcc .. • • ■ — —»• - — ............o.. -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) .. -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) .... -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT240 . 96 mA 

SN74LVT240 . 128mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT240 .. 48 mA 

SN74LVT240 . 64 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . “^0 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 3): DB package.0.6 W 

DW package.1.6 W 

PW package .0.7 W 

Storage temperature range, Tstg . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current flows only when the output is in the high state and Vq > Vqc- 

3. The maximum package power dissipation is calculated using a junction temperature of ISO^C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technoiogy 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



SN54LVT240 

SN74LVT240 

UNIT 

MIN MAX 

MIN MAX 

Vqq Supply voltage 

2.7 3.6 

_ 

2.7 3.6 

V 

ViH High-level Input voltage 

mmm 

2 

V 

V||_ Low-level input voltage 

mmm 

0.8 

V 

V| Input voltage 


5.5 

V 

IqH High-level output current 

CM 

1 

-32 

mA 

Iql Low-level output current 


64 

mA 

At/Av Input transition rise or fall rate Outputs enabled 

mtmEi 

10 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

-G 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 


PRODUCT PREVIEW Information concerns products In the formative or 

S n phase of development Characteristic data and other 
ficatlons are design goals. Texas Instruments reserves the right to 
je or discontinue these products without notice. 
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3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS134F- SEPTEMBER 1992 - REVISED JULY 1995_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT240 

SN74LVT240 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc-2.7 V, l|--18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = MIN to MAX*, IQH = -100 pA 

VcC-0.2 

Vcc-0.2 

V 

Vcc - 2.7 V, lOH - “ 8 mA 

2.4 

2.4 

> 

CO 

II 

O 

O 

> 

•oh = - 24 mA 

2 


iQH - -32 mA 


2 

VoL 

Vcc-2.7 V 

IOL-100pA 

0.2 

0.2 

1 

Iql - 24 mA 

0.5 

0.5 

> 

CO 

II 

O 

O 

> 

Iql- IO niA 

0.4 

0.4 

lOL = 32 mA 

0.5 

0.5 

Iql = 48 mA 

1-65 


Iql - 84 mA 


0.55 

l| 

Vcc - 0 or MAX*, V| = 5.5 V 


10 

mA 

Vcc-3.6 V 

V| = Vcc orGND 

Control inputs 


±1 

< 

II 

< 

o 

o 

Data inputs 

_ S' _ L 

1 

o 

II 

> 


-5 

loff 

Vcc-0, V|orVo = 0to4.5V 


±100 

pA 

l|(hold) 

> 

CO 

II 

8 

> 

V| - 0.8 V 

Data inputs 

75 

75 

mA 

> 

CM 

II 

> 

-75 

-75 

•OZH 

Vcc-3.6 V, Vo = 3V 

5 

5 

mA 

lOZL 

Vcc - 3.6 V, Vo = 0.5 V 

-5 

-5 

mA 

Ice 

Vcc-3.6 V, lO-O. 

V| = Vcc orGND 

Outputs high 

0.12 0.19 

0.12 0.19 

mA 

Outputs low 

8.6 12 

8.6 12 

Outputs 

disabled 

0.12 0.19 

0.12 0.19 

Alcc^ 

Vcc = 3 V to 3.6 V, One input at Vcc “ 0.6 V, 

Other inputs at Vcc or GND 

0.2 

0.2 

mA 

C| 

V| = 3VorO 

4 

4 

PF 

Co 

Vo-3VorO 

8 

8 

pF 


t All typical values are at Vcc * 3-3 V, Ta * 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of developmeni Characteristic data and other 
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SN54LVT240, SN74LVT240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS134F- SEPTEMBER 1992 - REVISED JULY 1995 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl. = 50 pF (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

SN54LVT240 

SN74LVT240 

UNIT 

Vcc = 3.3V 
±0.3V 

Vcc = 2.7V 

Vcc = 3.3V 
±0.3V 

Vcc = 2.7V 

MIN MAX 

M|§ MAX 

MIN TYPt MAX 

MIN MAX 

tPLH 

A 

Y 

1 4.2 


1 2.9 4.1 

5.2 

ns 

‘PHL 

■Em 

HKD 

1.3 2.5 3.5 

4 

tpZH 

OE 

Y 

HSKEI 

7 ^ 


5.6 

ns 

tPZL 

1.5 

5.9 


5.8 

<PHZ 


Y 

2 #3 

6.7 

2 3.6 5.2 

5.5 

ns 

tPLZ 

1.9 

4.6 

1.9 3.2 4.4 

4.4 


t All typical values are at Vqc - 3-3 V, Ta = 25°C. 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS134F~ SEPTEMBER 1992-REVISED JULY 1995 


PARAMETER MEASUREMENT INFORMATION 



LOAD CIRCUIT FOR OUTPUTS 



Timing Input 


2.7 V 

Data input 
0 V 


TEST 

SI 

tPLH'tPHL 

Open 

^PLZ/tpZL 

6V 

IPHZ/tpZH 

GND 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


input 


Output 


Output 




tPLH 


tPHL 



♦[-tPHL 



2.7 V 
OV 

VOH 

VOL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 




tPZL-^i rt- I 


3V 


j tpHZ ->1 

tPZH ->1 1^ 1 


y/J7v ^OH-0-' 


-0.3 V 


2.7 V 
OV 

3V 

VoL 

VOH 
« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


C|_ includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 tr < 2.5 ns, tf < 2.5 ns. 
The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN54LVT241, SN74LVT241 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS352C - MARCH 1994 - REVISED JULY 1995 


I • State-of-the-Art Advanced BiCMOS 
I Technology (ABT) Design for 3.3-V 
I Operation and Low-Static Power 
Dissipation 

I • Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 

• Support Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Puliup Resistors 

• Support Live Insertion 

• Package Options Include Plastic 
Smaii-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) DIPs 

description 

These octal buffers/drivers are designed 
specifically for low-voltage (3.3-V) Vcc operation, 
with the capability to provide a TTL interface to a 
5-V system environment. 

The 'LVT241 are organized as two ^\t line 
drivers with separate output-enable (10E, 20E) 
inputs. When 10E is low or 20E is high, the 
devices pass data from the A inputs to the Y 
outputs. When 10E is high or 20E is low, the 
outputs are In the high-impedance state. 


SN54LVT241 ... J PACKAGE 
SN74LVT241 ... DB, DW, OR PW PACKAGE 
(TOP VIEW) 



SN54LVT241... FK PACKAGE 
(TOP VIEW) 



Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a puliup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. OE 
should be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by the 
current-sourcing capability of the driver. 


The 5N74LVT241 is available in Tl’s shrink small-outline package (DB), which provides the same input/output 
(I/O) pin count and functionality of standard small-outline packages in less than half the printed-circult-board 
area. 


The SN54LVT241 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVT241 is characterized for operation from -40°C to 85®C. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include tasting of all 
parameters. 
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3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
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SN54LVT241, SN74LVT241 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCAS352C-- MARCH 1994- REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) .-0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT241 . 96 mA 

SN74LVT241 . 128mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT241 . 48 mA 

SN74LVT241 . 64 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) .. “^0 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DB package...0.6 W 

DW package.. 1.6 W 

PW package ..... —..0.7 W 

Operating free-air temperature range, Ta: SN54LVT241 .... -55®C to 125°C 

SN74LVT241 . -40®Cto85°C 

Storage temperature range, Tstg . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current flows only when the output is in the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150^C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal ConsiderationsajppWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



SN54LVT241 

SN74LVT241 

UNIT 

MIN MAX 

MIN MAX 

Vcc Supply voltage 

IIIQ3HES1 


V 

V|H High-level input voltage 

2 #■ 

2 

V 

V|L Low-level input voltage 


0.8 

V 

V| Input voltage 

5.5 

5.5 

V 

•oh High-level output current 


-32 

mA 

Iql Low-level output current 


64 

mA 

At/Av Input transition rise or fall rate Outputs enabled 


10 

ns/V 

Ta Operating free-air temperature 


o 

1 

“C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 


PRODUCT PREVIEW Information concams products in the formative or 
desian phase of development Characteristic data and other 
specifications ars design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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OIM04LV OIMI4LV 

3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS352C - MARCH 1994 - REVISED JULY 1995_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT241 

SN74LVT241 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc “2.7 V, l| = -18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = min to MAXt, IQH = ”100 pA 

Vcc-0.2 

VcC-0.2 

V 

Vcc “2.7 V, IOH = --8mA 

2.4 

2.4 

> 

CO 

II 

O 

O 

> 

•oh = - 24 mA 

2 


lOH = “32 mA 


2 

VOL 

Vcc “2.7 V 

lOL = 100 pA 

0.2 

0.2 

V 

lOL = 24 mA 

0.5 

0.5 

VCC = 3V 

lOL= 16 mA 

0.4 

0.4 

lOL = 32 mA 

0.5 

0.5 

lOL = 48 mA 

^.55 


lOL “ 64 mA 


0.55 

l| 

I Vcc “ 0 or MAXt, V| - 6.5 V | 

€ 10 

10 

pA 

Vcc “3.6 V 

I V| = Vcc or GND I 

Control inputs 


±1 

< 

n 

< 

o 

o 

Data inputs 

^ 1 

1 

|V| = 0 i 

# -5 

-5 

loff 

I Vcc = 0, ViorVo = 0to4.5V 

-- 

±100 

pA 

•l(hold) 

> 

CO 

il 

O 

V| - 0.8 V 

Data inputs 

75 

75 

pA 

V|-2V 

-75 

-75 

'OZH 

Vcc = 3.6 V, Vo = 3 V 

5 

5 

mA 

lOZL 

Vcc = 3.6 V, Vo = 0.5 V 

-5 

-5 

pA 

Ice 

Vcc = 3.6 V, lO = 0, 

V| = Vcc O'” GND 

Outputs high 

0.12 0.5 

0.12 0.19 

mA 

Outputs low 

8.6 15 

8.6 15 

Outputs 

disabled 

0.12 0.5 

0.12 0.19 

Alcc§ 

Vcc “ 3 V to 3.6 V, One input at Vqc - 0.6 V, 

Other inputs at Vcc or GND 

0.3 

0.2 

mA 

Ci 

V| = 3VorO 

4 

4 

pF 

Co 

Vo = 3VorO 

8 

8 

pF 


t All typical values are at Vcc = 3-3 V, = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature range, Cl = 50 pF (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

SN54LVT241 | 

SN74LVT241 | 

UNIT 


Vcc = 2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

MIN MAX 


MIN TYPt MAX 

MIN MAX 

tPLH 

A 

Y 

1 4.7 



5 

ns 

tPHL 

1 4.4 

i^HI 


5.2 

tPZH 

OTor OE 

Y 

1.3 5.4, 

C" 6.5 

1.4 2.8 5.2 

6.3 

ns 

IPZL 

1-5 5;^ 

7.6 

1.6 2.8 5.2 

■■■a 

tPHZ 

OEorOE 

Y 


8.3 

1.9 3.2 6.6 

7.7 

ns 

<PL2 


7.4 

2 3.1 6 

7.1 


t All typical values are at Vcc = 3.3 V, = 25®C. 


PRODUCT PREVIEW Information concerns products In the formative or 

S ' n phase of development Characteristic data and other 
ficatlons are design goals. Texas Instruments reserves the right to 
je or discontinue these products wHhout notice. 
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SN54LVT241, SN74LVT241 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCAS352C- MARCH 1994- REVISED JULY 1995 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 0 

500 0 


O 6V 




O Open 


Q GND 


TEST 

SI 

tpLH/tPHL 

Open 

IPLZ/tpZL 

6V 

tPHZ/tPZH 

GND 


LOAD CIRCUIT FOR OUTPUTS 


Input 




2.7 V 


OV 


Timing Input 


Data Input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 




tPLH 

I Jv 

Output I jT 

-1— 

I 


Output 


tPHL-H-►! 


1 


/ 1 

1.5 V 1 

1 

h*- 



1.5 V 


2.7 V 
OV 

VOH 

VoL 

I 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 



2.7 V 
OV 


tpZL-^l 


tpZH-^l 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, t^ < 2.5 ns, tf < 2.5 ns. 
The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT244, SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCAS354B - FEBRUARY 1994 - REVISED JULY 1995 


• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vqq) 

• Support Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25"C 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Puliup Resistors 

• Support Live Insertion 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 

Packages, Ceramic Chip Carriers (FK), 

Ceramic Fiat (W) Packages, and Ceramic 
(J) DIPS 

description 

These octal buffers and line drivers are designed 
specifically for low-voltage (3.3-V) Vcc operation, 
but with the capability to provide a TTL interface 
to a 5-V system environment. 

The SN54LVT244 and SN74LVT244A are organized as two 4-bit line drivers with separate output-enable (OE) 
inputs. When OE is low, the device passes data from the A inputs to the Y outputs. When OE is high, the outputs 
are in the high-impedance state. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqc through a puliup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT244A Is available In Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LVT244 is characterized for operation over the full military temperature range of -55®C to 125®C. The 
SN74LVT244A is characterized for operation from -40°C to 85°C. 



PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN54LVT244, SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCAS354B ~ FEBRUARY 1994 - REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .- — ■ -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) .... .... —.... -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) .... -0.5 V to 7 V 

Current into any output in the low state, Iq- SN54LVT244 . 96 mA 

SN74LVT244A .. 128mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT244 . 48 mA 

SN74LVT244A. 64 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . ”50 

Maximum power dissipation at Ta = 65®C (in still air) (see Note 3): DB package.0.6 W 

DW package.1.6 W 

PW package .0.7 W 

Storage temperature range, Tstg . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current flows only when the output is In the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations a^pWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



SN54LVT244 

SN74LVT244A 

UNIT 

MIN MAX 

MIN MAX 

Vcc Supply voltage 

2.7 3.6 


V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

V| Input voltage 

5.5 

5.5 

V 

Iqh High-level output current 

-24 

-32 

mA 

Iql Low-level output current 

48 

64 

mA 

At/Av Input transition rise or fail rate Outputs enabled 

10 

10 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

“C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN54LVTZ44, SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS3S4B-FEBRUARY1994-REVISED JULY 1995 _ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT244 

SN74LVT244A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V, l|=-18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = min to MAXt, loH = -100 jiA 

Vcc-0.2 

VCC“0.2 

V 

Vcc “2.7 V. IOH“-8mA 

2.4 

2.4 

> 

CO 

n 

O 

O 

> 

Iqh = - 24 mA 

2 


Iqh = “32 mA 


2 

VoL 

Vcc = 2.7 V 

lOL- 100 pA 

0.2 

0.2 

V 

iOL * 24 mA 

0.5 

0.5 

VCC-3V 

Iql* 16 mA 

0.4 

0.4 

Iql “ 32 mA 

0.5 

0.5 

lOL * 48 mA 

0.55 


lOL “ 64 mA 


0.55 

l| 

|Vcc*0orMAXt, V| = 5.5V | 

50 

10 

pA 

Vcc “3.6 V 

I V| = Vcc or GND I 

Control inputs 

±1 

±1 

< 

H 

< 

o 

o 

Data inputs 

1 

1 

|V|-0 I 

-5 

-5 

'off 

|VcC“0, V|orVo = 0to4.5V | 


±100 

pA 

l|(hold) 

VcC“3V 

I V| - 0.8 V I 

A inputs 

75 

75 

pA 

> 

CM 

H 

> 

-75 

-75 

lOZH 

Vcc*3.6V, Vo-3V 

5 

5 

pA 

lOZL 

Vcc “3.6 V, Vo-0.5 V 

-5 

-5 

mA 

Ice 

Vcc “3.6 V, ^“O. 

V|-Vcc or GND 

Outputs high 

0.12 0.39 

0.12 0.19 

mA 

Outputs low 

8.6 14 

8.6 12 

Outputs 

disabled 

0.12 0.39 

0.12 0.19 

Alcc§ 

Vcc = 3 V to 3.6 V, One input at Vcc “ 0.6 V, 

Other inputs at Vcc or GND 

0.3 

0.2 

mA 

Ci 

V|-3VorO 

4 

4 

pF 

Cq 

Vo-3VorO 

8 

8 

pF 


t All typical values are at Vcc ■ 3.3 V, - 25°C. 

$ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This Is the increase in supply current for each Input that Is at the specified TTL voltage level rather than Vqc or GND. 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 1) 





1 SN54LVT244 | 

1 SN74LVT244A | 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN 

MAX 

MIN 

MAX 

MIN 

TYP 

MAX 

MIN 

MAX 


‘PLH 

A 

V 

0.5 

4.7 

5.2 

1 

2.5 

4.1 

5 

ns 

tPHL 


T 

0.5 

4.4 

5.4 

1 

. 2.5 

4.1 

5.2 

tPZH 

OE 

Y 

0.8 

5.4 

6.5 

1 

2.7 

5.2 

6.3 

ns 

<PZL 

T 

0.8 

5.4 

7.6 

1.1 

3.1 

5.2 

6.7 

tPHZ 

OE 

V 

1.5 

6.2 

6.9 

1.9 

3.9 

5.6 

6.3 

ns 

tPLZ 

T 

1.2 

5.5 

6 

1.8 

3.2 

5.1 

5.6 
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SN54LVT244, SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCAS354B - FEBRUARY 1994 - REVISED JULY 1995 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


5000 

-AAAr- 


5000 


O Open 
9 QND 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Input 1.5 V 


)E 


2.7 V 

OV 


Data Input 


VOLTAGE WAVEFORMS 
PULSE DURATION 


TEST 

S1 

tPLH/tPHL 

Open 

tPLZ/tpZL 

6V 

tPHZ/tPZH 

GND 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 


ZXEZXi!; 


tPLH -►}— ‘PHL 

I !/- 

I I 

tPHL-H- >\ 


1.5 V 


k—W-tpLH 




2.7 V 
OV 

VOH 

VOL 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


/ --- 

1.5 V 

V 

2.7 V 

OV 

Output 
Waveform 1 
SI atev 

tPZL—►] 

1 

w- 1 

ItpLZ-^ 

k 

1 

V 1 

V" 1 

/Vol + 0.3V 

3 V 

VOL 

VOH 

« OV 

(see Note B) 

Output 

1 

tPZH“^ 

1 ‘PHZ —M 

1 

1 

Waveform 2 
SI at GND 
(see Note B) 


^1.5V 

l^OH-0.3V 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, tp < 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vqc) 

• Support Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25"C 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Support Live Insertion 

• Package Options Include Plastic 
Smail-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), 
Ceramic Flat (W) Packages, and Ceramic 
(J) DIPS 

description 

These octal bus transceivers are designed 
specifically for low-voltage (3.3-V) Vcc operation, 
but with the capability to provide a TTL interface 
to a 5-V system environment. 


SN54LVT245, SN74LVT245A 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS130G - MAY 1992 - REVISED JANUARY 1996 


SN54LVT245... J OR W PACKAGE 
SN74LVT245A ... DB, DW, OR PW PACKAGE 
(TOP VIEW) 



SN54LVT245 ... FK PACKAGE 
(TOP VIEW) 

OJ T- ~ O |U-I 


A3 

-32 

]4 

1 20 19 r 
18[ 

B1 

A4 

]5 

17[ 

B2 

A5 

]6 

16[ 

B3 

A6 

]7 

15[ 

B4 

AT 

]8. .. 

_14[ 

B5 


9 10 11 12 13 


CO Q 00 CD 
< Z CD m CD 


These devices are designed for asynchronous communication between data buses. They transmit data from 
the A bus to the B bus or from the B bus to the A bus depending upon the logic level at the direction-control (DIR) 
input. The output-enable (OE) input can be used to disable the devices so the buses are effectively isolated. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT245A Is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outllne packages in less than half the prInted-cIrcuit-board area. 

The SN54LVT245 is characterized for operation over the full military temperature range of-55®C to 125®C. The 
SN74LVT245A is characterized for operation from -40®C to 85°C. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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OIM94L.V I £49, OIMI4I.V I £49M 

3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SdBS130G - MAY 1992 - REVISED JANUARY 1996_ 


FUNCTION TABLE 


INPUTS 

OPERATION 

M DIR 

L L 

L H 

H X 

B data to A bus 

A data to B bus 

Isolation 


logic symbolt 



B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc .. -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) .-0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current into any output in the iow state, io: SN54LVT245 . 96 mA 

SN74LVT245A.. 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT245 . 48 mA 

SN74LVT245A. 64 mA 

input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) .. -50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DB package.0.6 W 

DW package.1.6 W 

PW package.0.7 W 

Storage temperature range, Tstg . -65®C to 160°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current flows only when the output is in the high state and Vq > Vqq- 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refertothe Package Therma/Cons/c/eraf/ons application note in the 1994 ASTAdvancedS/C/WOS Technology 
Data Book, literature number SCBD002B. 
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SN54LVT245, SN74LVT245A 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS130G - MAY 1992 - REVISED JANUARY 1996 


recommended operating conditions (see Note 4) 


' 

SN54LVT245 

SN74LVT245A 

UNIT 

MIN MAX 

MIN MAX 

Vcc Supply voltage 



V 

V|H High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

V| Input voltage 

5.5 

5.5 

V 

Iqh High-level output current 

-24 

-32 

mA 

Iql Low-level output current 

48 

64 

mA 

At/Av Input transition rise or fall rate Outputs enabled 

10 

10 

ns/V 

Ta Operating free-air temperature 

-55 125 

1 

O 

00 

cn 

“C 


NOTE 4; Unused control inputs must be held high or low to prevent them from floating. 
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OKICAIMTOAC OMTifl IITOiieA 


3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS130G- MAY 1992 - REVISED JANUARY 1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT245 

SN74LVT245A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V, l|=-18mA 

-1.2 

-1.2 

V 

VoH 

Vcc = min to MAXt, \OH = -‘^00\iA 

Vcc-0.2 

VcC“0-2 

V 

Vcc = 2.7 V, IOH = -8mA 

2.4 

2.4 

Vcc=3V 

lOH = -24 mA 

2 


lOH = “32 mA 


2 

VOL 

Vcc = 2.7 V 

iol = '>oomA 

0.2 

0.2 

V 

•OL = 24 mA 

0.5 

0.5 

Vcc=3V 

IOL=13n^A 

0.4 

0.4 

lOL = 32 mA 

0.5 

0.5 

lOL = 48 mA 

0.55 


lOL = 84 mA 


0.55 

l| 

Vcc = 3.6 V, V| = Vcc or GND 

Control inputs 

±1 

±1 

mA 

Vcc = 0 or MAX*, V| = 5.5 V 

10 

10 

Vcc = 3.6 V 

V| = 5.5 V 

A or B ports§ 

100 

20 

< 

II 

< 

O 

o 

5 

5 

V| = 0 

-10 

-10 

•off 

Vcc = 0, V|orVo = 0to4.5V 


±100 

mA 

l|(hold) 

> 

CO 

li 

O 

O 

> 

V| - 0.8 V 

A or B ports 

75 

75 

pA 

> 

CM 

> 

-75 

-75 

lOZH 

•Vcc “ 3.6 V, Vo = 3 V 

1 

1 

pA 

lOZL 

Vcc = 3.6 V, Vo = 0.5 V 

-1 

-1 

pA 

Ice 

Vcc = 3.6 V, '0 = 0, 

V| = VccorGND 

Outputs high 

0.13 0.39 

0.13 0.19 

mA 

Outputs low 

8.8 14 

8.8 12 

Outputs 

disabled 

0.13 0.39 

0.13 0.19 

Alcc^ 

Vcc = 3 V to 3.6 V, One input at Vcc “ O-® V, 

Other inputs at Vcc or GND 

0.3 

0.2 

mA 

Ci 

V|-3VorO 

4 

4 

PF 

Cio 

Vo-3VorO 

10 

10 

PF 


t All typical values are at Vcc * 3.3 V, Ta = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused terminals at Vcc O'" GND 

^ This is the increase In supply current for each input that is at the specified TTL voltage level rather than Vcc of GND. 
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SN54LVT245, SN74LVT245A 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS130G - MAY 1992 - REVISED JANUARY 1996 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 


(uniess otherwise noted; 


(see Figure 1) 





SN54LVT245 

SN74LVT245 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


Vcc = 

2.7 V 


Vcc = 

2.7 V 

UNIT 




MIN 

MAX 

MIN 

MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


tPLH 

A or B 

B or A 

0.5 

4.4 

5.2 

1 

2.5 

4 

5.2 

ns 

tPHL 

0.5 

4.2 

4.8 

1 

2.5 

4 

5.5 

*PZH 


A or B 

0.8 

5.9 

7.3 

1.1 

3.3 

5.9 

7.1 

ns 

tpZL 

1 

5.9 

7.2 

1.5 

3.8 

6.5 

7.9 

tPHZ 

OE 

Aor B 

1.5 

6.5 

7.2 

2.2 

4.3 

5.9 

6.5 

ns 

tpL2 

1.5 

6.1 

6.5 

2 

3.9 

5.5 

5.6 


t All typical values are at Vcc - 3.3 V. Ta - 25’C. 
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SNS4LVT24S SN74LVT245A 

ii-y ABT dcfAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS130G- MAY 1992 - REVISED JANUARY 1996_. 


PARAMETER MEASUREMENT INFORMATION 



LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Data input 


TEST 

SI 

tPLH/tpHL 

Open 

tPLZ/tPZL 

6V 

tPHZ/tPZH 

GND 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 




tPLH 


tPHL 



tPHL 



2.7 V 
OV 

VOH 

VOL 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
siatev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


X'"'' 


*PZL —►! j*- 


jtpLZ-*j 'f- _ 

\^-SV I 


*PZH-^ 


I ‘PHZ -*1 f*- 


r_I _ 


VOH-0.3V 


2.7 V 
OV 

3V 

VOL 

VOH 

«0V 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. C|_ includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq * 50 Q, V < 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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I • State-of-the-Art Advanced BiCMOS 

■ Technology (ABT) Design for 3.3-V 

■ Operation and Low-Static Power 

I Dissipation 

I • Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 

• Support Unregulated Battery Operation 
Down to 2.7 V 

• Buffered Clock and Direct Clear Inputs 

• Individual Data Input to Each Flip-Flop 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25®C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Puliup Resistors 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outllne 
(DB), and Thin Shrink Small-Outllne (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) DIPS 

description 


SN54LVT273, SN74LVT273 
3.3-V ABT OCTAL D-TYPE FLIP-FLOPS 

WITH CLEAR 

_ SCBS136E - MAY 1992 - REVISED JULY 1995 


SN54LVT273... J PACKAGE 
SN74LVT273... DB, DW, OR PW PACKAGE 
crop VIEW) 


CLR [ 

U 1 
1 20 J 

1Q[ 

2 19 ] 

1D[ 

3 18 ] 

2D [ 

4 17 ] 

2Q [ 

5 16 ] 

3Q[ 

6 15 ] 

3D i 

7 14 ] 

4D [ 

8 13 ] 

4Q [ 

9 12 ] 

GND [ 

10 11 ] 


Vcc 

8Q 

8D 

7D 

7Q 

6Q 

6D 

5D 

5Q 

CLK 


SN54LVT273... FK PACKAGE 
(TOP VIEW) 

|0C o 

esfld>“g 

-OOOOO- 

D 3 2 1 20 19 r1 
4 isq 8D 


2Q ]5 
3Q ]6 
3D ]7 
4D ]8 


9 10 11 12 13 

r-n-ii-ir-ir-i 

o Q O Q 
Z in 
O o 


17[ 7D 
16[ 7Q 
15[ 6Q 
14[ 6D 


These octal D-type flip-flops are designed specifically for low-voltage (3.3-V) Vcc operation, but with the 
capability to provide a TTL interface to a 5-V system environment. 

The 'LVT273 are positive-edge-triggered flip-flops with a direct clear input. Information at the data (D) inputs 
meeting the setup-time requirements is transferred to the Q outputs on the positive-going edge of the clock 
pulse. Clock triggering occurs at a particular voltage level and is not directly related to the transition time of the 
positive-going pulse. When the clock (CLK) input is at either the high or low level, the D-input signal has no effect 
at the output. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVT273 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-cIrcuit-board area. 

The SN54LVT273 is characterized for operation over the full military temperature range of “55°C to 125°C. The 
SN74LVT273 is characterized for operation from -40®C to 85°C. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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SN54LVT273. SN74LVT273 

3.3-V ABT OCTAL D-TYPE FLIP-FLOPS 

WITH CLEAR 


SCBS136E - MAY 1992 - REVISED JULY 1995 



logic symbolt 



t This symbol Is In accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 


logic diagram (positive logic) 
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SN54LVT273, SN74LVT273 
3.3-V ABT OCTAL D-TYPE FLIP-FLOPS 

WITH CLEAR 

_SCBS136E~ MAY 1992 - REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -O-S V to 4.6 V 

Input voltage range, V| (see Note 1) ... -0.6 V to 7 V 

Voltage range applied to any output In the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current into any output in the low state, \ q : SN54LVT273 .... 96 mA 

SN74LVT273 ... 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVt273 ... 48 mA 

SN74LVT273 ......................... 64 mA 

Input clamp current, I|k (V| < 0) ..... .... -60 mA 

Output clamp current, Iqk (Vq < 0) .-... -50 mA 

Maximum power dissipation at Ta = 65°C (in still air) (see Note 3): DB package ... 0.6 W 

DW package.....1.6 W 

PW package ....0.7 W 

Storage temperature range, Tstg . -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current flows only when the output Is in the high state and Vq > Vqq. 

3. The maximum package power dissipation is calculated using a junction temperature of 1 SO^C and a board trace length of 750 mils. 
For more Information, refer to the Package Tfterma/Cons/oteraf/ons application note In the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



SN54LVT273 

SN74LVT273 

UNIT 

MIN MAX 

MIN MAX 

Vcc Supply voltage 



V 

V|H High-level input voltage 


2 

V 

V||_ Low-level input voltage 

wmm 

0.8 

V 

Vj Input voltage 


5.5 

V 

IqH High-level output current 


-32 

mA 

Iql Low-level output current 


64 

mA 

At/Av Input transition rise or fall rate 

mmm 

10 

ns/V 

Ta Operating free-air temperature 


-40 85 

mm 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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CMKAIIITOTO CM7>lll#T07Q 

'M'lUV'-rihiV lialWj IfclW 

3.3-V ABT OCTAL D-TYPE FLIP-FLOPS 


WITH CLEAR 

SCBS136E - MAY 1992 - REVISED JULY 1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT273 

SN74LVT273 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V, l|=-18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = min to MAXt, IoH = -100mA 

VcC-0.2 

VcC-0.2 

V 

Vcc = 2.7 V, Iqh = - 8 mA 

2.4 

2.4 

> 

CO 

O 

O 

> 

Iqh = ~ 24 mA 

2 


Iqh =-32 mA 


2 

VoL 

Vcc = 2.7 V 

lOL = 100 pA 

0.2 

0.2 

V 

Iql = 24 mA 

0.6 

0.6 

> 

CO 

II 

O 

O 

> 

l0L= 18 mA 

0.4 

0.4 

Iql = 32 mA 

# 0-5 

0.6 

Iql = "^8 mA 

0.55 


Iql = 84 mA 

7«r 

0.66 

l| 

I Vcc = 0 or MAX*, V| = 6.6 V | 


10 

pA 

Vcc = 3.6 V 

I V| = Vcc or GND I 

Control inputs 

& ±1 

±1 

< 

< 

o 

o 

Data inputs 

^ T 

1 

V| = 0 

-6 

-6 

l|(hold) 

> 

CO 

H 

O 

o 

> 

V| = 0.8 V 

Data inputs 

76 

76 

pA 

> 

CVJ 

H 

> 

-76 

-76 

Ice 

Vcc = 3.6 V, IO = 0. 

V|=Vcc orGND 

Outputs high 

0.12 0.19 

0.12 0.19 

mA 

Outputs low 

8.6 12 

8.6 12 

Alcc§ 

Vcc = 3 V to 3.6 V, One input at Vcc - V,. 

Other inputs at Vcc or GND 

0.2 

0.2 

mA 

Ci 

V|=3VorO 


4 

PF 

Cq 

Vo = 3VorO 


8 

PF 


t All typical values are at Vcc = 3*3 V, T/v = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc O'' GND. 


timing requirements over recommended operating free-air temperature range (uniess otherwise 
noted) (see Figure 1) 



PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT273, SN74LVT273 
3.3-V ABT OCTAL D-TYPE FLIP-FLOPS 

WITH CLEAR 

_SCBS136E - MAY 1992 - REVISED JULY 1995 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

SN54LVT273 

SN74LVT273 

UNIT 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

MIN MAX 

MIN MAX 

MIN TYPt MAX 

MIN MAX 

^max 




_ 

150 


MHz 

tPLH 

CLK 

Any Q 

_ 


1.7 3.5 5.5 

6.3 

ns 

tPHL 



1.9 3.5 5.5 

5.9 

tPHL 

CLR 

Any Q 



1.3 3.2 5.1 

6.2 

ns 


t All typical values are at Vcc = 3-3 V, T/y = 25'’C. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT273. SN74LVT273 

3.3-V ABT OCTAL D-TYPE FLIP-FLOPS 

WITH CLEAR 

SCBS136E - MAY 1992 - REVISED JULY 1995_ 


PARAMETER MEASUREMENT INFORMATION 



TEST 

SI 

tPLH/tPHL 

Open 

tPLZ/tpZL 

6V 

tPHZ/tPZH 

GND 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Data input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 



tPLH 


tPHL 



tpHL 



2.7 V 
OV 

VOH 

VOL 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI ateV 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


Vl^5V Vl.5V 


tpZL->| 1^ I I 

'tPLZ->j |4- 


\<-5V I ■j^ L^.o.av 


*PZH-+| 


I *PHZ —H l*- 




VOH-0.3V 


2.7 V 
OV 

3V 

VoL 

VoH 
« OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq » 50 Q, tf < 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 


SN54LVT543, SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS137D - MAY 1992- REVISED JULY 1995 


SN54LVT543... JT PACKAGE 
SN74LVT543... DB, DW, OR PW PACKAGE 
(TOP VIEW) 


Dissipation 

LEBA[ 

7^ 


• Support Mixed-Mode Signal Operation (5-V 

OEBA[ 

2 

23 

Input and Output Voltages With 3.3-V Vcc) 

A1[ 

3 

22 

• Support Unregulated Battery Operation 

A2[ 

4 

21 

Down to 2.7 V 

A3[ 

5 

20 

• Typical Vqlp (Output Ground Bounce) 

A4[ 

6 

19 

< 0.8 V at Vcc = 3.3 V, Ta = 25"C 

A5[ 

* r 

7 

18 

• ESD Protection Exceeds 2000 V Per 

A6[ 

A-y r 

8 

17 

M1L-STD-883C, Method 3015; Exceeds 

A7l 

9 

16 

200 V Using Machine Model 

A8[ 

10 

15 

(C = 200 pF, R = 0) 

ceab[ 

11 

14 

gnd[ 

12 

13 

• Latch-Up Performance Exceeds 500 mA 

Per JEDEC Standard JESD-17 


• Bus-Hold Data Inputs Eliminate the Need 
for External Puilup Resistors 

< <f' < 

• Support Live Insertion ffi “ o ^ ffi t- 

• Package Options Include Plastic ^ > ^ ^ 

Small-Outline (DW), Shrink Small-Outline 

(DB), and Thin Shrink Small-Outline (PW) A2 ] 5 25 [ B2 

Packages, Ceramic Chip Carriers (FK), and A3 ] e 24 [ B3 

Ceramic (JT) DIPs A4 ] 7 23 [ B4 

NC ] 8 22[ NC 

description as ]9 2 i[ Bs 

These octal transceivers are designed specifically AS ] 10 f 

for low-voltage (3.3-V) Vcc operation, but with the -* ^3 ^4 15 

capabiiity to provide a TTL interface to a 5-V _rnnnmnnin— 

system environment. < < 9 ^ < < m 

LU 0 LU m 

The’LVT543 contain two sets of D-type latches for ^ o -• 

temporary storap of data flo^ in ^r 

direction. Separate l atch-en ab le (LEA B or LEBA) 

and output-enable (OEAB or OEBA) inputs are 

provided for each register to permit independent 

control In either direction of data flow. 

The A-to- B enab le (CEAB) Input must be low In order to enter data from A or to output data from B. if C EAB 
Is low and LEAB Is low, the A-to-B latc hes are tra nsparen t; a subsequent low-to-high transition of LEAB puts 
the A latches In the storage mode. With CEAB and OEAB both low, the 3-state B outputs are active an d reflect 
the da ta pr esent a t the output of the A latches. Data flow from B to A is similar but requires using the CEBA, 
LEBA, and OEBA inputs. 

Active bus-hold circuitry is provided to hold unused or floating data Inputs at a valid logic level. 


A2 

]5 

25 L 

B2 

A3 

]6 

24 [ 

B3 

A4 

]7 

23 [ 

B4 

NC 

]8 

22 [ 

NC 

A5 

]9 

21 [ 

B5 

A6 

] 10 

20 [ 

B6 

A7 

]11 

19C 

B7 


12 13 14 15 16 17 18 


« CD Q O CD CD 00 

< < 2 Z < < CD 

LU CD LU ^ 

O ^ 0-1 


NC - No internal connection 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 
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SN54LVT543, SN74LVT543 

3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS137D - MAY 1992 - REVISED JULY 1995__ 


description (continued) 

To ensure the high-impedance state during power up or power down, OE shouid be tied to Vcc through a puiiup 
resistor; the minimum vaiue of the resistor is determined by the current-sinking capabiiity of the driver. 

The SN74LVT643 is availabie in Tl’s shrink small-outiine package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LVT643 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVT543 is characterized for operation from -40°C to 85°C. 


FUNCTION TABLEt 


1 INPUTS 1 

OUTPUT 

B 




A 

CEAB 

LEAB 

OEAB 

H 

X 

X 

X 

Z 

X 

X 

H 

X 

Z 

L 

H 

L 

X 

Bo* 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 


t A-to-B data flow is shown; B-to-A flow control is the 


same except that it uses CEBA, LEBA, and OEBA. 
t Output level before the indicated steady-state input 
conditions were established 


logic symbol§ 


OEBA 

Mba 

LEBA 

OE^ 

CEAB 

Hab 

A1 


A2 

A3 

A4 

A5 

A6 

A7 

A8 


23 


13 


11 


14 


10 


Hgi 




1EN3 


1C5 

2EN4 


^G2 
2C6 

X- 


V3 


6D 


5D 


4V 




22 


21 


20 


19 


18 


17 


16 


15 


B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


§This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and PW packages. 
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SN54LVT543, SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS137D- MAY 1992 - REVISED JULY 1995 


logic diagram (positive logic) 


OEBA 


CEBA 


LEBA 

OlAl 


CEAB 


LEAB 

A1 





22 


B1 


i 


Cl 


— 

ID 


To Seven Other Channels 

Pin numbers shown are for the DB, DW, JT, and PW packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . “0-^ V to 4.6 V 

Input voltage range, V| (see Note 1) .-0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT543 . 96 mA 

SN74LVT643 . 128mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT543 . 48 mA 

SN74LVT543 . 64 mA 

Input clamp current, I|k (V; < 0) .. -50 mA 

Output clamp current, Iqk (Vq < 0) . “^0 

Maximum power dissipation at = 55®C (In still air) (see Note 3): DB package.0.65 W 

DW package.1.7 W 

PW package.0.7 W 

Storage temperature range, Tstg . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current flows only when the output is in the high state and Vq > Vqc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, referto the Package Ther/na/Cons/cferaf/ons application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54LVT543. SN74LVT543 

3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS137D - MAY 1992 - REVISED JULY 1995_ 


recommended operating conditions (see Note 4) 



SN54LVT543 

SN74LVT543 

UNIT 

MIN MAX 

MIN MAX 

Vcc Supply voltage 


WBam 

V 

V|H High-level input voltage 


2 

V 

V|L Low-level input voltage 

■■m 

0.8 

V 

V| Input voltage 


5.5 

V 

lOH High-level output current 

mtmm 

-32 

mA 

Iql Low-level output current 

mmm 

64 

mA 

At/Av Input transition rise or fall rate Outputs enabled 

^ _10 

10 

ns/V 

Ta Operating free-air temperature 


-40 85 



NOTE 4; Unused control inputs must be held high or low to prevent them from floating. 


PRODUCT PREVIEW Infomiatlon concerns products In the formative or 
deslqn phase of devefopment Chsractorlstic date and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 


Texas 

INSTRUMH^TS 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


4-42 

































SN54LVT543, SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS137D - MAY 1992 - REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT543 

SN74LVT543 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V, l|=-18mA 

-1.2 

-1.2 

V 

VOH 

Vcc - MIN to MAX*, loH--100pA 

Vcc-0.2 

Vcc-0-2 

V 

Vcc = 2.7 V, IqH = - 8 mA 

2.4 

2.4 

VCC“3V 

IqH * - 24 mA 

2 


Iqh “ -32 mA 


2 

VOL 

Vcc = 2.7 V 

IOL= "lOO 

0.2 

0.2 

V 

lOL = 24 mA 

0.5 

0.5 

Vcc = 3V 

IOL= 13 rnA 

0.4 

0.4 

Iql = 32 mA 

0.5 

0.5 

lOL “ 48 mA 

0.55 


Iql “ 34 mA 


0.55 

l| 

Vcc = 3.6 V, V| = Vcc or GND 

Control 

inputs 

±1 

±1 

mA 

Vcc "0 or MAX*. Vi = 5.5V 

^ 10 

10 

Vcc = 3.6 V 

V| = 5.5 V 

A or B ports§ 

A? io" 

20 

< 

II 

< 

o 

o 


5 

V| = o 


-10 

*off 

Vcc = 0, V|orVo = 0to4.5V 


±100 

mA 

*l(hold) 

> 

CO 

II 

O 

O 

> 

V| = 0.8V 

A or B ports 

75 

75 

pA 

> 

CM 

II 

> 

-75 

-75 

'OZH 

Vcc = 3.6 V, Vo*3V 

1 

1 

pA 

lOZL 

Vcc = 3.6 V, Vq = 0.5 V 

-1 

-1 

mA 

Ice 

Vcc “3.6 V, IO = 0, 

V|* Vcc or GND 

Outputs high 

0.13 0.19 

0.13 0.19 

mA 

Outputs low 

8.8 12 

8.8 12 

Outputs 

disabled 

0.13 0.19 

0.13 0.19 

Alcc^ 

Vcc “ 3 V to 3.6 V, One input at Vcc “ 3-3 V, 

Other inputs at Vcc or GN D 

0.2 

0.2 

mA 

Ci 

V| = 3VorO 

4.5 

4.5 

PF 

Cio 

Vo = 3VorO 

11 

11 

pF 


t All typical values are at \/qq * 3.3 V, T/^ = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused terminals at Wqq or GND 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of developmenL Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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QMi;dl VTi;4') QM74I VTi;d<l 

3.^^VABf6cfALFrEGisfERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS137D- MAY 1992 - REVISED JULY 199S_ 


timing requirements over recommended operating free-air temperature range (uniess otherwise 
noted) (see Figure 1) 






SN54LVT543 

SN74LVT643 






Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

UNIT 





MIN 

MAX 

HBCZQ 

MIN MAX 

MIN MAX 


tw 

Pulse duration, 

LEAB or LEBA low 


3.3 

mmm 

3.3 

3.3 

ns 



A or B before LEAB or 

Data high 

0 


0 

0 


tsu 

Setup time 

LEBAT 

Data low 

0.8 


0.8 

1.1 

ns 

A or B before CEAB or 

Data high 

0 


r 0 

0 

0 



CEBAT 

Data low 


K 

1.2 

0.9 

1.2 


th 

Hold time 

A or B after LEAB or LEBAt 


mm 

1.7 

1.7 

1.7 

ns 

A or Batter CEAB orCEBAT 

1.8 

4 

1.8 

1.8 

1.8 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(uniess otherwise noted)Pinuro 


[see Figure 1) 





SN54LVT543 

SN74LVT543 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 


Vcc = 2.7 V 

UNIT 




MIN 

MAX 

MIN 

MAX 

MIN 

TYPt 

MAX 

MIN MAX 


tPLH 

Aor B 

B or A 

1 

4.9 

5.7 

1 

2.9 

IB 

5.5 

ns 

tPHL 

1 

4.8 

_^ 

6 

1 

3.3 

4.6 

5.8 

tPLH 

LE 

Aor B 

1 

6.1 


lEEl 

1 

4 

5.9 

7.3 


tPHL 

1 

5.9 



1 

4.1 

m 

7.3 


‘PZH 

OE 

Aor B 

1 

6, 


7.8 

1 

4.1 

5.8 

7.6 


tpZL 

1.1 



8.4 

1.1 

4.5 

6.4 

8.2 

ns 

tPHZ 

OE 

Aor B 


mm 

7.3 


4.8 

6.5 

7.1 


tPLZ 


l^afl 

6.1 

2 

4 

5.8 

5.9 

ns 

tpZH 

CE 

Aor B 

1 

6.2 

7.8 

1 

4.2 

6 

7.6 

ns 

‘PZL 

1.4 

6.9 

8.5 

1.4 


m 

8.3 

‘PHZ 

CE 

Aor B 

2.3 

6.6 

7.3 

2.3 

K9 


7.1 

ns 

tPLZ 

2 

5.6 

5.8 

2 

3.8 

5.4 

5.6 


t All typical values are at Vcc = 3.3 V, Ta - 25°C. 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of developmeni Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue theee products without notice. 
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SN54LVT543, SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS137D - MAY 1992 - REVISED JULY 1995 


PARAMETER MEASUREMENT INFORMATION 



TEST 

S1 

tPLH^tPHL 

Open 

tPLZ/tPZL 

6V 

tPHZ/IPZH 

GND 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Data Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 



tPLH 


tPHL 



>j- tpHL 



2.7 V 
OV 

VOH 

VOL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI at 6 V 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


tpZL —*\ W— 


.5V 


j i^ L*0.3V 

1 *PHZ —H 1^ 

*PZH->| (♦- I 


VOH-0.3V 


2.7 V 
OV 

3V 

VOL 

VoH 
« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. C|_ includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, tr < 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT573, SN74LVT573 
3.3-V ABT OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCBS138D - MAY 1992 - REVISED JULY 1995 


• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low Static Power 
Dissipation 

• Support Mixed-Mode Signal Operation (5-V 
input and Output Voltages With 3.3-V Vcc) 

• Support Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25®C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


SN54LVT573... J OR W PACKAGE 
SN74LVT573... DB, DW, OR PW PACKAGE 
(TOP VIEW) 

OE 
1D 
2D 
3D 
4D 
5D 
6D 
7D 
8D 
GND 


SN54LVT573 ... FK PACKAGE 
(TOP VIEW) 



• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Support Live Insertion 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Smail-Outiine (PW) 
Packages, Ceramic Chip Carriers (FK), 
Ceramic Flat (W) Packages, and Ceramic 
(J) DIPS 

description 



These octal latches are designed specifically for low-voltage (3.3-V) Vcc operation, but with the capability to 
provide a TTL interface to a 5-V system environment. 

The eight latches of the ’LVT573 are transparent D-type latches. While the latch-enable (LE) input Is high, the 
Q outputs follow the data (D) inputs. When LE is taken low, the Q outputs are latched at the logic levels set up 
at the D inputs. 

A buffered output-enable (OE) Input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus 
lines without need for interface or pullup components. OE does not affect the internal operations of the latches. 
Old data can be retained or new data can be entered while the outputs are In the high-impedance state. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT573 Is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LVT673 is characterized for operation over the full military temperature range of-55®C to 125®C. The 
SN74LVT573 is characterized for operation from -40°C to 85®C. 


PRODUCTION DATA Information is current as of publication dats^ 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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5IMD4LVI0r;ji, 5IMA4LVIDA;) 

3.3-V ABT OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

SCBS138D - MAY 1992 - REVISED JULY 1995 , 

FUNCTION TABLE 
(each latch) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) .-0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) _-0.5 V to 7 V 

Current into any output in the iow state, io: SN54LVT573 . 96 mA 

SN74LVT673 . 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT573 . 48 mA 

SN74LVT573 .. 64 mA 

Input clamp current, I|k {V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) .. -60 mA 

Maximum power dissipation at Ta = 55°C (in stili air) (see Note 3): DB package.0.6 W 

DW package.1.6 W 

PW package.0.7 W 

Storage temperature range, Tgtg . -65°C to 160°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current flows only when the output is in the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 160*C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


Texas 

iNSnSl^NTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


4-48 

















SN54LVT573, SN74LVT573 
3.3-V ABT OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

_SCBS138D- MAY 1992- REVISED JULY 1995 


recommended operating conditions (see Note 4) 



SN54LVT573 

SN74LVT573 

UNIT 

MIN MAX 

MIN MAX 

Vcc Suppiy voitage 


2.7 3.6 

V 

V|H High-ievei input voitage 

2 

2 

V 

V|L Low-ievel input voitage 

0.8 

0.8 

V 

V| Input voltage 

5.6 

5.6 

V 

•oh High-level output current 

-24 

-32 

mA 

Iql Low-level output current 

48 

64 

mA 

At/Av Input transition rise or faii rate Outputs enabled 

10 

10 

ns/V 

Ta Operating free-air temperature 

-55 125 

CO 

o 

1 

■a 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SNti4LVl5/3, SNMLVT573 

3.3-V ABT OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCBS138D- MAY 1992 - REVISED JULY 1995_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT573 

SN74LVT573 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V, l|=-18mA 

-1.2 

-1.2 

V 

vqh 

Vcc = MIN to MAXt, IOH = -100f^ 

Vcc-0.2 

Vcc-0.2 

V 

VCC-2.7V, IOH=-8mA 

2.4 

2.4 

> 

CO 

II 

O 

O 

> 

lOH = - 24 mA 

2 


I0H“-32 mA 


2 

VOL 

Vcc = 2.7 V 

lOL = 100 pA 

0.2 

0.2 

V 

'OL = 24 mA 

0.5 

0.5 

Vcc = 3 V 

IOL= 16 mA 

0.4 

0.4 

lOL * 32 mA 

0.5 

0.5 

lOL = mA 

0.55 


'OL = 64 mA 


0.55 

l| 

Vcc = 0 or MAXt, V| - 5.5 V 

50 

10 

mA 

Vcc = 3.6 V 

V| = Vcc or GND 

Control 

inputs 

±1 

±1 

N 

< 

o 

o 

Data inputs 

1 

1 

< 

H 

o 

-5 

-5 

'off 

Vcc - 0. V| or Vq = 0 to 4.5 V 


±100 

pA 

l|(hold) 

> 

CO 

u 

O 

O 

> 

V| = 0.8 V 

Data inputs 

75 

75 

mA 

V| = 2V 

-75 

-75 

'ozi^ 

Vcc = 3.6 V, Vo = 3 V 

1 

1 

pA 

•OZL 

Vcc “ 3.6 V. Vo = 0.5 V 

-1 

-1 

HA 

'cc 

Vcc = 3.6 V. '0 = 0. 

V| = Vcc or GND 

Outputs high 

0.13 0.39 

0.13 0.19 

mA 

Outputs low 

8.6 14 

^ 8.6 12 

Outputs 

disabled 

0.13 0.39 

0.13 0.19 

Alcc§ 

Vcc = 3 V to 3.6 V, One input at Vcc ~ 3-3 V, 

Other inputs at Vcc or GND 

0.3 

0.2 

mA 

Ci 

V| - 3 V or 0 

4 

4 

PF 

Co 

Vo-3VorO 

8 

8 

PF 


t All typical values are at Vcc ■ 3.3 V, Ta - 25'C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 




SN54LVT573 

SN74LVT573 




Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

UNIT 



MIN MAX 

MIN MAX 

MIN MAX 

MIN MAX 


tw 

Pulse duration, LE high 

3.3 

3.3 

3.3 

3.3 

ns 

tsu 

Setup time, data before LEi 

1 

0.9 

0.7 

0.6 

ns 

th 

Hold time, data after LEi 

1.8 

2 

1.6 

1.8 

ns 
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SN54LVT573, SN74LVT573 
3.3-V ABT OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

_SCBS138D-MAY 1992 - REVISED JULY 1995 


switching characteristics over recommended operating free-air temperature range, Cl, = 50 pF 
(unless otherwise noted) (see Figure 1) 





SN54LVT573 

SN74LVT573 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN 

MAX 

MIN 

MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


tPLH 



0.5 

4.7 

4.9 

1 

2.5 

m 

4.7 

ns 

tPHL 



0.5 

4.9 

5.4 

1 

2.7 

4.3 

5.2 

tpLH 

LE 

r\ 

1 

6 

6.9 

1.6 

3.5 

5.6 

6.3 


tPHL 

LJ 

1.4 

6.9 

7.6 

2.5 

4.3 

6.5 

7.2 

ns 

tPZH 

OE 

n 

0.5 

5.3 

6.4 

1 

2.8 

5.1 

6.2 

ns 

tPZL 


0.7 

5.7 

7.2 

1.3 

3.3 

5.5 

6.6 

tPHZ 

OE 

n 

1.2 

5.9 

6.9 

2 

3.7 

m 

6.7 

ns 

tPLZ 

vj 

1 

5.4 

5.5 

1.5 

3 

■s 

5.1 


t All typical values are at Vqq = 3.3 V. T/y = 25'C. 
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: qm 74 i yjRUk 

ai^VABT 'octal tRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 

SCBS138D - MAY 1992 - REVISED JULY 1995_ _ 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 Q 
-VSAr- 

< 500 Ci 


O Open 
9 GND 


LOAD CIRCUIT FOR OUTPUTS 



Timing input 


2.7 V 

Data input 
OV 


TEST 

SI 

tPLH/tpHL 

Open 

tpLz/tpZL 

6V 

tPHZ/tPZH 

GND 


ST'l-iri 


2.7 V 
OV 


2.7 V 
OV 


VOLTAGE WAVEFORMS 
PULSE DURATiON 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TiMES 


input 


Output 


Output 




tPLH 


I 

tPHLH^-► 


I '! 

f 

1.5 V I 


I 



"N ^1.5V y ^1.5V 


2.7 V 
OV 

VOH 

VOL 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATiON DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI at 6 V 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


__ > 

/ - 

1.5 V 

V 

2.7 V 

OV 

tPZL •—►I 

I 

w- i 

tPLZ-H 

k- 

I ^ 

I 

I 

V I 

\:ii4 

J^OL + 0.3V 

3 V 

VOL 


I tPHZ -♦I 

k- 

I 

tPZH-^j 

1 

VOH 

« OV 


^1.5 V 

■^^H-0.3V 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tp < 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT574, SN74LVT574 
3.3-V ABT OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCBS139D - MAY 1992 - REVISED JULY 1995 


• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low Static Power 
Dissipation 

• Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 

• Support Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 


SN54LVT574... J OR W PACKAGE^ 
SN74LVT574 ... DB, DW, OR PW PACKAGE 
(TOP VIEW) 


OE[ 

"TT 

1 

20 

1D[ 

2 

19 

2D [ 

3 

18 

3D [ 

4 

17 

4D [ 

5 

16 

5D [ 

6 

15 

6D [ 

7 

14 

7D[ 

8 

13 

8D[ 

9 

12 

GND [ 

10 

11 


] Vcc 
]1Q 

2Q 


5Q 

6Q 

]7Q 

]8Q 

]CLK 


SN54LVT574 ... FK PACKAGE 
crop VIEW) 


• Bus-Hoid Data Inputs Eliminate the Need 
for External Puilup Resistors 

• Support Live Insertion 

• Package Options Include Plastic 
Smail-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), 
Ceramic Flat (W) Packages, and Ceramic 
(J) DIPS 

description 


Q Q 
C\J 1- 



O 


3D 

4D 

5D 

6D 

7D 


]4 

]5 

]6 

]7 

]8 


LJULJUm" 
3 2 1 20 19 


9 10 11 12 13 

nonao. 


18[ 

17[ 

16C 

15[ 

14C 


2Q 

3Q 

4Q 

5Q 

6Q 


Q Q ^ O O 
CO z H 

0 O 


These octal flip-flops are designed specifically for low-voltage (3.3-V) Vcc operation, but with the capability to 
provide a TTL interface to a 5-V system environment. 

The eight flip-flops of the 'LVT574 are edge-triggered D-type flip-flops. On the positive transition of the clock 
(CLK) input, the Q outputs are set to the logic levels set up at the data (D) inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus 
lines without need for interface or puilup components. OE does not affect the internal operations of the flip-flops. 
Old data can be retained or new data can be entered while the outputs are in the high-impedance state. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a puilup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT574 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard smail-outline packages in less than half the printed-circuit-board area. 

The SN54LVT574 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVT574 is characterized for operation from -40°C to 85°C. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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3.3-V ABT OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCBS139D - MAY 1992 -- REVISED JULY 1995__ 


FUNCTION TABLE 
(each flip-flop) 


INPUTS 1 

OUTPUT 

Q 

OE 

CLK 

D 

L 

T 

H 

H 

L 

T 

L 

L 

L 

HorL 

X 

Qo 

H 

X 

X 

Z 


logic symbolt 


logic diagram (positive logic) 


OE 

CLK 

1D 

2D 

3D 

4D 

5D 

6D 

7D 

8D 


11 


EN 
> C1 


2 

ID V 

19 

3 

18 


4 


17 


5 


16 


6 


15 


7 


14 


8 


13 


9 


12 






IQ 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 


tlhis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Pubiication 617-12. 



To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)4= 


Supply voltage range, Vcc ... -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current into any output in the iow state, Iq: SN54LVT574 . 96 mA 

SN74LVT674 . 128mA 

Current into any output in the high state, io (see Note 2): SN54LVT574 .. 48 mA 

SN74LVT574 . 64 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . “50 mA 

Maximum power dissipation at Ta = 55°C (in stiil air) (see Note 3): DB package.0.6 W 

DW package.1.6 W 

PW package .0.7 W 

Storage temperature range, Tstg .. -65°C to 160®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current flows only when the output is In the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Therma/Cons/deraf/ons application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54LVT574, SN74LVT574 
3.3-V ABT OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

_SCBS139D - MAY 1992 - REVISED JULY 1995 


recommended operating conditions (see Note 4) 



SN54LVT574 

SN74LVT574 

UNIT 

MIN MAX 

MIN MAX 

Vcc Supply voltage 


2.7. 3.6 

V 

V|H High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

V| Input voltage 

5.5 

5.5 

V 

Iqh High-level output current 

-24 

-32 

mA 

Iql Low-level output current 

48 

64 

mA 

At/Av Input transition rise or fall rate Outputs enabled 

10 

10 

ns/V 

Ta Operating free-air temperature 

-55 125 

lO 

00 

o 

1 

mm 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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OIM9HLV 1014, OIM/4LV 1014 


3.3-V ABT OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


SCBS139D - MAY 1992 - REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT574 

SN74LVT574 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V, l|=-18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = MJN to MAXt, Iqh = -100 mA 

Vcc-0.2 

Vcc-0.2 

V 

Vcc “ 2.7 V, Iqh = - 0 niA 

2.4 

2.4 

> 

CO 

ii 

o 

O 

> 

Iqh = “ 24 mA 

2 


Iqh “ “32 mA 


2 

VoL 

Vcc = 2.7 V 

IOL“100pA 

0.2 

0.2 

V 

Iql = 24 mA 

0.5 

0.5 

> 

CO 

O 

O 

> 

IOL“ 16 mA 

0.4 

0.4 

lOL “ 32 mA 

0.5 

0.5 

•OL “ 48 mA 

0.55 


lOL “ 64 mA 


0.55 

l| 

|Vcc = OorMAXl:, V| = 5.5V | 

50 

10 

pA 

Vcc = 3.6 V 

Vi = Vcc orGND 

Control 

inputs 

±1 

±1 

< 

< 

o 

o 

Data inputs 

1 

1 

|V| = 0 I 

-5 

-5 

«off 

|Vcc-0, V|orVo = 0to4.5V | 


±100 

mA 

l|(hold) 

> 

CO 

1 

O 

O 

> 

V| = 0.8 V 

Data inputs 

75 

75 

mA 

V|-2V 

-75 

-75 

lOZH 

Vcc = 3.6 V, Vq = 3 V 

1 

1 

pA 

'OZL 

Vcc “3.6 V, Vo-0.5 V 

-1 

-1 

HA 

Ice 

Vcc “3.6 V, IO“0. 

V|=Vcc orGND 

Outputs high 

0.13 0.39 

0.13 0.19 

mA 

Outputs low 

8.7 14 

8.7 12 

Outputs 

disabled 

0.13 0.39 

0.13 0.19 

Alcc§ 

Vcc = 3 V to 3.6 V, One input at Vcc “ O-® V, 

Other inputs at Vcc or GND 

0.3 

0.2 

mA 

Cj 

V| = 3VorO 

4 

4 

PF 

Co 

Vo-3VorO 

8 

8 

PF 


t All typical values are at Vqc - 3.3 V, Ta = 25°C. 

f For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or QND. 


timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 



SN54LVT574 

SN74LVT574 

UNIT 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

MIN MAX 

MIN MAX 

MIN MAX 

MIN MAX 

Iclock Clock frequency 

0 150 

0 150 

0 150 

0 150 

MHz 

tw Pulse duration, CLK high or low 

3.3 

3.3 

3.3 

3.3 

ns 

tsu Setup time, data before CLKt 

2 

2.4 

2 

2.4 

ns 

th Hold time, data after CLKt 

0.9 

0.9 

0.3 

0 

ns 
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SN54LVT574, SN74LVT574 
3.3-V ABT OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

_SCBS139D- MAY 1992- REVISED JULY 1995 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

SN54LVT574 

SN74LVT574 

UNIT 

Vcc = 3.3V 
±0.3V 

Ycc = 2.7V 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

MIN MAX 

MIN MAX 

MIN TYPt MAX 

MIN MAX 

^max 



150 

150 

150 

150 

MHz 

tPLH 

CLK 

Q 

1 5.9 

6.6 


6.2 

ns 

tPHL 

1 6.1 

6.8 

2.4 4.3 5.9 

6.6 

IPZH 

OE 

Q 

0.5 5.9 

7.1 

1 2.9 4.8 

5.9 

ns 

tpZL 

0.5 5.3 

6.4 

1.3 3.4 5.1 

6.2 

tPHZ 

OE 

Q 

0.7 5.9 

6.6 

1.9 4 5.5 

5.9 

ns 

IPLZ 

0.5 5.1 

5.1 

1.7 3.2 4.5 

4.5 


t All typical values are at Vcc = 3.3 V, Ta = 25'’C. 
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OVimLM iOI% OI^IHLV 

3.3-V ABT OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


SCBS139D -- MAY 1992 -- REVISED JULY 1995 


PARAMETER MEASUREMENT INFORMATION 



TEST 

SI 

tpLH/*PHL 

tpuz/tpzL 

tPHZrtPZH 

Open 

6V 

GND 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Data Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


input 


Output 


Output 



tPLH 


tPHL 



^ tpHL 



2.7 V 
OV 

VOH 

VOL 

VoH 

VoL 


Output 

Control 


Output 
Waveform 1 
SI ate V 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 



^1.5V I ■/ von.Q.av 


tPZH-*| 


•PHZ —H 




VOH-0.3V 


2.7 V 
OV 

3V 

VOL 

VOH 
« OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


Ci_ includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq > 50 O, t^ < 2.5 ns, tf < 2.5 ns. 
The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT646, SN74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS140D- MAY 1992 - REVISED JULY 1995 


State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low Static Power 


1 Dissipation 

CLKAB[ 

7^ 


1 • Support Mixed-Mode Signai Operation (5-V 

SAB[ 

2 

23 

Input and Output Voltages With 3.3-V Vcc) 

DIR[ 

3 

22 

• Support Unregulated Battery Operation 

A1[ 

4 

21 

Down to 2.7 V 

A2[ 

5 

20 

• Typical Vqlp (Output Ground Bounce) 

A3[ 

6 

19 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

A4[ 

7 

18 

• ESD Protection Exceeds 2000 V Per 

A5[ 

8 

17 

MIL-STD-883C, Method 3015; Exceeds 

A6[ 

9 

16 

200 V Using Machine Model 

A7[ 

10 

15 

(C = 200 pF, R = 0) 

A8[ 

11 

14 

• Latch-Up Performance Exceeds 500 mA 

qnd[ 

12 

13 


Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Support Live Insertion 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), and and Thin Shrink Small-Outline 
(PV\0 Packages, Ceramic Chip Carriers 
(FK), Ceramic Flat (W) Packages, and 
Ceramic (JT) DIPs 

description 

These bus transceivers and registers are 
designed specificaiiy for iow-voitage (3.3-V) Vcc 
operation, but with the capabiiity to provide a TTL 
interface to a 5-V system environment. 


SN54LVT646... JT OR W PACKAGE 
SN74LVT646... DB, DW, OR PW PACKAGE 
(TOP VIEW) 


Vcc 

CLKBA 

OE 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


SN54LVT646... FK PACKAGE 
(TOP VIEW) 


£55 

Q W O 


< 

< 

o O -I CD 
Z > O CO 


A1 

_ 4 3 2 

]5 

1 28 27 26 _ 
25C 

OE 

A2 

]6 

24C 

B1 

A3 

]7 

23C 

B2 

NC 

]8 

22[ 

NC 

A4 

]9 

21[ 

B3 

A5 

]10 

20C 

B4 

A6 

P'‘**12 13 14 15 16 17 18^^H 

B5 


N. CO Q O CX3 CD 
^ < 2 Z ^ ^ 


The ’LVT646 consist of bus transceiver circuits, '"ternai connection 

D-type fiip-fiops, and controi circuitry arranged for 
multiplexed transmission of data directly from the 

input bus or from the internal registers. Data on the A or B bus is clocked into the registers on the low-to-high 
transition of the appropriate clock (CLKAB or CLKBA) Input. Figure 1 illustrates the four fundamental 
bus-management functions that can be performed with the 'LVT646. 

Output-enable (OE) and direction-control (DIR) inputs are provided to control the transceiver functions. In the 
transceiver mode, data present at the hIgh-Impedance port may be stored in either register or in both. 

The select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data . The 
direction controi (DIR) determines which bus receives data when OE is low. In the isolation mode (OE high), 
A data may be stored in one register and/or B data may be stored in the other register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 


PRODUCTION DATA information Is currant as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN54LVT646, SN74LVT646 

3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SOBS 140D-MAY 1992-REVISED JULY 1995 

description (continued) 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT646 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circult-board area. 

The SN54LVT646 is characterized for operation over the full military temperature range of -56°C to 125°C. The 
SN74LVT646 is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 


INPUTS 

DATA I/Os 



DIR 

CLKAB 

CLKBA 

SAB 

SBA 

A1-A8 

B1-B8 


X 

X 

T 

X 

X 

X 

input 

Unspecifiedt 

Store A, B unspecifiedt 

X 

X 

X 

T 

X 

X 

Unspecifiedt 

Input 

Store B, A unspecifiedt 

H 

X 

T 

T 

X 

X 

Input 

Input 

Store A and B data 

H 

X 

H or L 

HorL 

X 

X 

Input disabled 

Input disabled 

Isolation, hold storage 

L 

mm 


X 

X 

L 

Output 


Real-time B data to A bus 

L 

H 


HorL 

X 

H 

Output 


Stored B data to A bus 

L 

H 

X 


■m 

n 



Real-time A data to B bus 

L 

H 

HorL 

X 

H 

B 



Stored A data to B bus 


t The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled; 
i.e., data at the bus pins is stored on every low-to-high transition of the clock inputs. 
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SN54LVT646, SN74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 


SCBS140D - MAY 1992 - REVISED JULY 1995 




21 3 1 23 2 22 

^ DIR CLKAB CLKBA SAB SBA 

L L X X X L 

REAL-TIME TRANSFER 
BUS B TO BUS A 


21 3 1 23 2 22 

OE DIR CLKAB CLKBA SAB SBA 

L H X X L X 

REAL-TIME TRANSFER 
BUS A TO BUSB 




21 

OE 

X 

X 

H 


1 


23 


DIR CLKAB CLKBA SAB 

X T X X 

X X T X 

X T T X 

STORAGE FROM 
A, B, OR A AND B 


22 

SBA 

X 

X 

X 


21 3 1 23 2 22 

0€ DIR CLKAB CLKBA SAB SBA 

L L X HorL X H 

L H HorL X H X 

TRANSFER STORED DATA 
TO A AND/ORB 


Figure 1. Bus-Management Functions 

Pin numbers shown are for the DB, DW, JT, PW, and W packages. 
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SN54LVT646, SN74LVT646 

3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS140D - MAY 1992 - REVISED JULY 1995 

logic symbolt 



tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, PW, and W packages. 
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SN54LVT646, SN74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

_SCBS140D-MAY 1992- REVISED JULY 1995 


logic diagram (positive logic) 


OE 


DIR 

CLKBA 

SBA 

CLKAB 

SAB 


A1 



B1 


To Seven Other Channels 

Pin numbers shown are for the DB, DW, JT, PW, and W packages. 
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SN54LVT646, SN74LVT646 

3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS140D - MAY 1992 - REVISED JULY 1995_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ...-...... -0.5 V to 4.6 V 

Input voltage range, Vj (see Note 1) .-0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT646 . 96 mA 

SN74LVT646 . 128mA 

Current into any output In the high state, Iq (see Note 2): SN54LVT646 . 48 mA 

SN74LVT646 .. 64 mA 

Input clamp current, I|k (V| < 0) ... -50 mA 

Output clamp current, Iqk (Vq < 0) ..... ""^0 

Maximum power dissipation at Ta = 55®C (In still air) (see Note 3): DB package.0.65 W 

DW package.1.7 W 

PW package .0.7 W 

Storage temperature range, Tstg . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the Input and output clamp-current ratings are observed. 

2. This current flows only when the output is in the high state and Vq > Vqc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package T/rerma/Cons/cferaf/ons application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



SN54LVT646 

SN74LVT646 

UNIT 

MIN MAX 

MIN MAX 

Vcc Supply voltage 



V 

V|H High-level input voltage 

2 

2 

V 

V|[_ Low-level input voltage 

0.8 

0.8 

V 

V| Input voltage 

6.5 

5.5 

V 

lOH High-level output current 

-24 

-32 

mA 

Iql Low-level output current 

48 

64 

mA 

At/Av Input transition rise or fall rate Outputs enabled 

10 

10 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

iebi 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN54LVT646, SN74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

_SCBS140D - MAY 1992 - REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT646 

SN74LVT646 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V. l|=-18mA 

-1.2 

-1.2 

V 

VOH 

Vcc “ MIN to MAX*, Iqh = -100 pA 

Vcc-0-2 

Vcc-0.2 

V 

Vcc-2.7 V. IOH=-8inA 

2.4 

2.4 

Vcc = 3V 

lOH = - 24 mA 

2 


I0H=“32 mA 


2 

VoL 

Vcc » 2.7 V 

lOL* 100 pA 

0.2 

0.2 

V 

lOL * 24 mA 

0.5 

0.5 

Vcc = 3V 

IOL= 16 mA 

0.4 

0.4 

lOL = 32 mA 

0.5 

0.5 

lOL = 48 mA 

0.55 


lOL = 64 mA 


0.55 

l| 

Vcc = 3.6 V, V( = VccorGND 

Control 

inputs 

±1 

±1 

pA 

Vcc-0 or MAX*, V| = 5.5V 

10 

10 

Vcc = 3.6 V 

V| = 5.5 V 

A or B ports§ 

100 

20 

< 

II 

O 

o 

1 

1 

V| = o 

-5 

-5 

•off 

Vcc = 0, V|orVo = 0to4.5V 


±100 

pA 

•l(hold) 

> 

CO 

II 

O 

O 

> 

V| = 0.8 V 

A or B ports 

75 

75 

HA 

> 

CM 

II 

-75 

-75 

•OZH 

Vcc = 3.6 V, Vo = 3 V 

1 

1 

pA 

•OZL 

Vcc = 3.6 V, Vo = 0.5 V 

-1 

-1 

HA 

Ice 

Vcc = 3.6 V, IO = 0. 

Vi = Vcc or GND 

Outputs high 

0.13 0.39 

0.13 0.19 

mA 

Outputs low 

8.8 14 

8.8 12 

Outputs 

disabled 

0.13 0.39 

0.13 0.19 

Alcc^ 

Vcc = 3 V to 3.6 V, One input at Vcc ” 0.6 V, / 

Other Inputs at Vcc or GND 

0.3 

0.2 

mA 

Ci 

V| = 3VorO 

4.5 

4.5 

PF 

Cio 

Vo = 3VorO 

11 

11 

PF 


t All typical values are at Vcc = 3*3 V, Ta = 25*0. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused terminals at Vcc or GND 

^ This Is the increase in supply current for each Input that is at the specified TTL voltage level rather than Vcc or GND. 
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SN54LVT646, SN74LVT646 

3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

sees 140D- MAY 1992 ~ REVISED JULY 1995_ 


timing requirements over recommended operating free-air temperature range (uniess otherwise 
noted) (see Figure 2) 



SN54LVT646 

SN74LVT646 

UNIT 


Vcc = 2.7V 

Vcc = 3.3V 
±0.3V 

Vcc = 2.7V 

MIN MAX 

MIN MAX 

MIN MAX 

MIN MAX 

^clock Clock frequency 

0 150 

0 150 

0 150 

0 150 

MHz 

tw Pulse duration, CLK high or low 

3.3 

3.3 

3.3 

3.3 

ns 

X Setup time, A or B before CLKABt or 

CLKBAT 

Data high 

1.5 

1.5 

1.3 

1.3 

ns 

Data low 

2.5 

3.0 

2 

2.4 

Hold time, A or B after 
^ CLKABt or CLKBAt 

0.9 

0.9 

0.4 

0.4 

ns 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 


(uniess otherwise noted) 


[see Figure 2) 





SN54LVT646 

SN74LVT646 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

HlQQgQH 

Vcc = 

2.7 V 

Vcc = 3.3V 
±0.3V 

Vcc = 2.7V 

UNIT 




MIN 

MAX 

MIN 

MAX 

MIN 

TYPt 

MAX 

MIN MAX 


^max 



150 


150 


MHz 

*PLH 

CLKBA or 

A or B 

1.2 

5.9 

6.9 

1.8 

3.8 

5.7 

6.7 

ns 

»PHL 

CLKAB 

1.2 

5.9 

6.6 

2.1 

3.8 

5.7 

6.4 

tPLH 

Aor B 

Bor A 

0.8 

4.9 

5.6 

CO 

2.8 

m 

5.4 

ns 

IPHL 

0.6 

4.8 

5.5 

1 

2.7 

4.6 

5.3 

tpLH 

SBAorSABt 

Aor B 

1 

6.4 

7.4 

1.4 

3.7 

6.2 

7.2 

ns 

tPHL 

1 

6.4 

7 

1.4 

3.8 

6.2 

6.8 

tpZH 

OE 

Aor B 

0.6 

6 

7.4 

1 

3 

5.8 

7.2 

ns 

tpZL 

0.6 

6.2 

7.5 

1 

3.2 . 

6 

7.3 

tPHZ 

OE 

Aor B 

1.4 

■a 

7.1 

2.3 

4.3 

6.5 

6.9 

ns 

tPLZ 

1.4 

wm 

6.5 

2.2 

3.8 

5.8 

5.9 

tpZH 

DIR 

Aor B 

0.6 


7.7 

1 

3.4 

6.5 

7.5 

ns 

tpZL 

0.8 

6.5 

7.3 

1.2 

3.4 

6.3 

7.1 

tPHZ 

DIR 

Aor B 

0.8 

7.4 

8.3 

1.7 

4.1 

m 

8.1 

ns 

tPLZ 

1 

6.7 

7 

1.5 

3.5 

5.8 

6.3 


t All typical values are at Vec * 3.3 V, Ta = 25®C. 

t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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SN54LVT646, SN74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

_sees 1400 - MAY 1992 - REVISED JULY 1995 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 Cl 

500 n 


O Open 
9 GND 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Data Input 


TEST 

SI 

tPLH/tPHL 

Open 

IPLZ/tpZL 

6V 

tpHZ/tpZH 

GND 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 




2.7 V 
OV 


tPLH 


tPHL 



♦j- tpHL 



VOH 

VOL 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


= 3 ^ 

tPZL->| 


5V 




j tPLZ j , 

\^-5V I J^ QL-HO.aV 


I 

»PZH->| 


I tPHZ 

k- 




_I 


VOH-0.3V 


2.7 V 
OV 

3V 

VOL 

VOH 
« OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, tr < 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 2. Load Circuit and Voitage Waveforms 
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SN54LVT652, SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS141E - MAY 1992 - REVISED JULY 1995 


• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 


Dissipation 

clkabE 

7^ 


• Support Mixed-Mode Signal Operation (5-V 

sab[ 

2 

23 

input and Output Voltages With 3.3-V Vcc) 

oeabE 

3 

22 

• Support Unregulated Battery Operation 

A1[ 

4 

21 

Down to 2.7 V 

A2[ 

5 

20 

• Typical Vqlp (Output Ground Bounce) 

A3[ 

6 

19 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

A4[ 

7 

18 

• ESD Protection Exceeds 2000 V Per 

A5 [ 
A r 

8 

17 

MIL-STD-883C, Method 3015; Exceeds 

A6L 

r 

9 

16 

200 V Using Machine Model 

A7L 

r 

10 

15 

(C = 200 pF, R = 0) 

A8[ 

11 

14 

gndE 

12 

13 

• Latch-Up Performance Exceeds 500 mA 


Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Puliup Resistors 

• Support Live Insertion 

• Package Options include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Smali-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (JT) DIPs 

description 

These bus transceivers and registers are 
designed specifically for low-voltage (3.3-V) Vcc 
operation, but with the capability to provide a TTL 
interface to a 5-V system environment. 

The ’LVT652 consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the internal storage registers. 


SN54LVT652 ... JT PACKAGE 
SN74LVT652 . „. DB, DW, OR PW PACKAGE 
(TOP VIEW) 


Vcc 

CLKBA 

SBA 

OEBA 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


SN54LVT652 ... FK PACKAGE 
(TOP VIEW) 


ro CD < 

CD < CD 

< CD o < 
u < j o o ^ S 

O CO O Z > O CO 


1 28 27 26 


12 13 14 15 16 17 18 

I nririrm 

1^ w Q O CO t;:. ^ 

<C ^ 2 Z ^ ^ ^ 

o 

NC - No internal connection 


Output-enable (OEAB and OEBA) inputs are provided to control the transceiver functions. Select-control (SAB 
and SBA) inputs are provided to select whether real-time or stored data is transferred. The circuitry used for 
select control eliminates the typical decoding glitch that occurs In a multiplexer during the transition between 
real-time and stored data. A low Input selects real-time data and a high input selects stored data. Figure 1 
illustrates the four fundamental bus-management functions that can be performed with the 'LVT652. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 
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SN54LVT652, SN74LVT652 

3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS141E - MAY 1992 - REVISED JULY 1995_ 


description (continued) 

Data on the A or B data bus, or both, can be stored In the Internal D-type flip-flops by low-to-high transitions at 
the appropriate clock (CLKAB or CLKBA) Inputs regardless of the select- or enable-control pins. When SAB and 
SBA are In the real-time transfer mod e, it is p ossible to store data without using the Internal D-type flip-flops by 
simultaneously enabling OEAB and OEBA. In this configuration, each output reinforces its input; therefore, 
when all other data sources to the two sets of bus lines are at high Impedance, each set of bus lines remains 
at its last state. 

Active bus-hold circuitry Is provided to hold unused or floating data Inputs at a valid logic level. 

To ensure the hIgh-Impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. OE 
should be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by the 
current-sourcing capability of the driver. 

The SN74LVT652 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the phnted-circuit-board area. 

The SN54LVT652 is characterized for operation over the full military temperature range of-65°C to 125°C. The 
SN74LVT652 is characterized for operation from -40®C to 85°C. 


FUNCTION TABLE 


INPUTS 

DATA l/Ot 

OPERATION OR FUNCTION 

OEAB 

OEBA 

CLKAB 

CLKBA 

SAB 

SBA 

A1-A8 

00 

ffl 

1 

m 

L 

H 

HorL 

H or L 

X 

X 

Input 

Input 

Isolation 

L 

H 

t 

T 

X 

X 

Input 

Input 

Store A and B data 

X 

H 

T 

HorL 

X 

X 

Input 

Unspecified^ 

Store A, hold B 

H 

H 

T 

T 

xt 

X 

Input 

Output 

Store A in both registers 

L 

X 

HorL 

T 

X 

X 

Unspecified^ 

Input 

Hold A, store B 

L 

L 

T 

T 

X 

xt 

Output 

Input 

Store B in both registers 

L 

L 

X 

X 

X 

L 

Output 

Input 

Real-time B data to A bus 

L 

L 

X 

HorL 

X 

H 

Output 

Input 

Stored B data to A bus 

H 

H 

X 

X 

L 

X 

input 

Output 

Real-time A data to B bus 

H 

H 

HorL 

X 

H 

X 

Input 

Output 

Stored A data to B bus 

H 

L 

HorL 

HorL 

H 

H 

Output 

Output 

Stored A data to B bus and 
stored B data to A bus 


always enabled; i.e., data at the bus pins is stored on every low-to-high transition of the clock inputs, 
t Select control = L; clocks cari occur simultaneously 
Select control = H; clocks must be staggered in order to load both registers 


r OEBA inputs. Data input functions are 
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SN54LVT652, SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 


SCBS141E - MAY 1992 - REVISED JULY 1995 



I-1 I-1 

I I I I 

I III I 

I III I 


I III I 

I l|l I 

I I I I 

I_I I I_I 




3 21 1 23 2 22 

OEAB OEBA CLKAB CLKBA SAB SBA 

L L X X X L 

REAL-TIME TRANSFER 
BUS B TO BUS A 


3 21 1 23 2 

OEAB OEBA CLKAB CLKBA SAB 

H H X X L 

REAL-TIME TRANSFER 
BUS A TO BUS B 




OEAB OEBA CLKAB CLKBA SAB SBA 

X H T X X X 

LX X T X X 

L H T T X X 

STORAGE FROM 
A, B, OR A AND B 


3 21 1 23 2 

OEAB OEBA CLKAB CLKBA SAB 

H L HorL HorL H 


TRANSFER STORED DATA 
TO A AND/ORB 


Figure 1. Bus-Management Functions 

Pin numbers shown are for the DB, DW, JT, and PW packages. 
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SN54LVT652, SN74LVT652 

3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS141E - MAY 1992 - REVISED JULY 1995___ 


logic symbolt 


OEBA 

OEAB 

CLKBA 

SBA 

CLKAB 

SAB 

A1 


A2 

A3 

A4 

A5 

A6 

A7 

A8 


21 


23 


22 




10 


11 


EN1 [BA] 
EN2 [AB] 

> C4 
G5 

> C6 
G7 


IIEI 

goi 

[Hi 

mm 


ISB 

■r« 




^ 20 


19 


18 


17 


16 


15 


14 


13 


B1 


B2 

B3 

B4 

B5 

B6 

B7 

B8 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and PW packages. 
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SN54LVT652, SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

_SCBS141E-MAY1992- REVISED JULY 1995 


logic diagram (positive logic) 



To Seven Other Channels 

Pin numbers shown are for the DB, DW, JT, and PW packages. 
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SN54LVT652, SN74LVT652 

3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS141E - MAY 1992 - REVISED JULY 1995___ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... -0.6 V to 4.6 V 

Input voltage range, V| (see Note 1) .. —..... -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT652 ..... 96 mA 

SN74LVT652 .................................... 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT652 ... —......... 48 mA 

SN74LVT652 . 64 mA 

Input clamp current, I|k (V| < 0) ...... -50 mA 

Output clamp current, Iqk (Vq < 0) -... ................................. -50 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): DB package................... 0.65 W 

DW package ................... 1.7 W 

PWpackage ................... 0.7W 

Storage temperature range, Tstg .... -65®Cto150°C 


t Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the Input and output clamp-current ratings are observed. 

2. This current flows only when the output is In the high state and Vq > Vcc- 

3. The maximum package power dissipation Is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations apjp\\cai\on note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



SN54LVT652 

SN74LVT652 

UNIT 

MIN MAX 

MIN MAX 

Vcc Supply voltage 


mmm 

V 

V|H High-level input voltage 


2 

V 

V|L Low-level input voltage 


0.8 

V 

V| Input voltage 


5.5 

V 

Iqh High-level output current 

KKI 

-32 

mA 

Iql Low-level output current 

mmm 

64 

mA 

At/Av Input transition rise or fall rate Outputs enabled 


10 

ns/V 

Ta Operating free-air temperature 

-56 125 

-40 85 



NOTE 4: Unused control Inputs must be held high or low to prevent them from floating. 


PRODUCT PREVIEW Information coneoms products In the formative or 

S phase of development Characteristic data and other 
cations are design goals. Texas Instruments reserves the right to 
»or discontinue these products without notice. 
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SN54LVT652, SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

_ SCBS141E - MAY 1992 - REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT652 

SN74LVT652 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc “2.7 V, l| = -18mA 

-1.2 

-1.2 

V 

VOH 

Vcc “ min to MAX*, Iqh = -100 |iA 

Vcc-0.2 

Vcc-0.2 

V 

Vcc “2.7 V. Iqh =-8 mA 

2.4 

2.4 

> 

CO 

n 

O 

O 

> 

Iqh = -24 mA 

2 


Iqh = -32 mA 


2 

VoL 

Vcc “2.7 V 

Iql * 100 pA 

0.2 

0.2 

V 

Iql = 24 mA 

0.5 

0.5 

VCC“3V 

IOL= 16 mA 

0.4 

0.4 

Iql = 32 mA 

0.5 

0.5 

Iql = 48 mA 

0.55 


Iql = 64 mA 


0.55 

l| 

Vcc * 3-6 V, V| = Vcc or GND 

Control inputs 


±1 

mA 

Vcc * 0 or MAXt, Vj = 5.5 V 


10 

Vcc “3.6 V 

V| = 5.5 V 

A or B ports§ 

_ in _20 

20 

< 

II 

< 

o 

o 


5 

V| = 0 


-10 

•off 

Vcc * 0, V| or Vq = 0 to 4.5 V 

% 

±100 

mA 

ll(holcl) 

VCC“3V 

V| = 0.8V 

A or B ports 

75 

75 

mA 

V| = 2V 

-75 

-75 

Iqzh 

Vcc = 3.6 V, Vq = 3 V 

1 

1 

mA 

iqzl 

Vcc “3.6 V, Vo = 0.5V 

-1 

-1 

pA 

Ice 

Vcc “3.6 V, IO“0, 

V| - Vcc or GND 

Outputs high 

0.13 0.19 

0.13 0.19 

mA 

Outputs low 

8.8 12 

8.8 12 

Outputs 

disabled 

0.13 0.19 

0.13 0.19 

Alcc^ 

Vcc “ 3 V to 3.6 V, One input at Vcc “ 0.6 V, 

Other inputs at Vcc or GND 

0.2 

0.2 

mA 

Ci 

V| = 3VorO 

4.5 

4.5 

PF 

Cio 

Vq = 3 V or 0 

11 

11 

PF 


t All typical values are at Vqc = 3.3 V, T/^ = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused terminals at Mqq or GND 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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SN54LVT652, SN74LVT652 

3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBSUf E-MAY 1992-REVISED JULY 199S ___ 


timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 2) 



SN54LVT652 

SN74LVT652 

UNIT 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

MIN MAX 

MIN MAX 

MIN MAX 

MIN MAX 

'^clock Clock frequency 

0 150 

. 0 150 

0 150 

0 150 

MHz ! 

tw Pulse duration, CLK high or low 



3.3 

3.3 

ns 

. Setup time, A or B before 

CLKABT or CLKBAT 

Data high 

_ 


1.2 

1.2 

ns 

Data low 



2 

2.5 

th Hold time, A or B after CLKABT or CLKBAt 



0.5 

0.5 

ns 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 2) 





SN54LVT652 

SN74LVT652 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN MAX 

MIN 

MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


^max 





150 

150 

MHz 

tPLH 

CLKBA or 

Aor B 



1.8 

3.7 

6 

6.9 

ns 

tPHL 

CLKAB 



2 

KB 


6.4 

tPLH 

A or B 

Bor A 



1.2 

2.8 

IQ 

5.5 


tPHL 



1 

2.6 

IS 

5.3 


tPLH 

SBAorSABt 

Aor B 


r 

1.4 

3.7 

6.4 

7.6 

ns 

tPHL 

A 


1.4 

4 

6.2 

6.8 

tpZH 

OEBA 

A 



1 

2.9 

5.8 

7.2 

ns 

tpZL 

M 

wmmm 


1 

3 

6 

7.3 

tPHZ 

OEBA 

A 

- ^ - 


2.2 

3.9 

6.5 

6.9 


tPLZ 

A 



1.8 

3.2 

5.8 

5.9 

ns 

tpZH 

OEAB 

B 



1 

3.3 

6.5 

7.5 

ns 

tPZL 



1.2 

3.4 

6.3 

7.1 

tPHZ 

nPAR 

B 



1.7 

4.5 

7.2 

8.1 

ns 

tPLZ 

vJCAD 



1.5 

3.8 

5.8 

6.3 


t All typical values are at Vcc - 3-3 V, Ta = 25°C. 

t These parameters are measured with the Internal output state of the storage register opposite to that of the bus input. 
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SN54LVT652, SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

_SCBS141E - MAY 1992 - REVISED JULY 1995 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 60 pF 
(see Note A) 


500 Q 
-AA/V- 


5000 


6V 


O Open 
9 GND 


LOAD CIRCUIT FOR OUTPUTS 



Timing Input 


2.7 V 

Data Input 
OV 


TEST 

SI 

tPLH/tPHL 

Open 

tPLZ/tpZL 

6V 

tPHZ/tPZH 

GND 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 




tPLH —^ 

I I 

I / 


I 

tPHL—H-► 


I '! 

1.5 V 1 


1 



tpHL 


^S ^1.5V 


M.5V 


2.7 V 
OV 

VOH 

VOL 

VoH 

VOL 


Output 

Control 


Output 
Waveform 1 
S1 at 6 V 
(see Note B) 

Output 
Waveform 2 
S1 at GND 
(see Note B) 




2.7 V 
OV 


tpZL- 


3V 


tpZH—►] 


|»PLZ-^ _ 

^OL 

itpHZ-N j4- 




''oh 

OV 


■^^H-o.3v 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 
The outputs are measured one at a time with one transition per measurement. 


Figure 2. Load Circuit and Voltage Waveforms 
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SN54LVT2952, SN74LVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS152E - MAY 1992 - REVISED JULY 1995 


• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 


Dissipation 

B8[ 

7^ 


• Support Mixed-Mode Signal Operation (5-V 

B7[ 

2 

23 

Input and Output Voltages With 3.3-V Vcc) 

B6[ 

3 

22 

• Support Unregulated Battery Operation 

B5[ 

4 

21 

Down to 2.7 V 

B4[ 

5 

20 

• Typical Vqlp (Output Ground Bounce) 

B3[ 

6 

19 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

B2[ 

7 

18 

• ESD Protection Exceeds 2000 V Per 

B1 t 

8 

17 

MIL-STD-883C, Method 3015; Exceeds 

oeab[ 

9 

16 

200 V Using Machine Model 

CLKAB[ 

10 

16 

(C = 200 pF, R = 0) 

CLKENAB[ 

11 

14 

• Latch-Up Performance Exceeds 500 mA 

GND[ 

12 

13 


Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Support Live Insertion 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (JT) DIPs 

description 

These octal bus transceivers and registers are 
designed specifically for low-voltage (3.3-V) Vqc 
operation, but with the capability to provide a TTL 
interface to a 5-V system environment. 


SN54LVT2952... JT PACKAGE 
SN74LVT2952... DB, DW, OR PW PACKAGE 
(TOP VIEW) 


Vcc 

A8 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

OEBA 

CLKBA 

CLKENBA 


SN54LVT2952... FK PACKAGE 
crop VIEW) 

<e f::: S9 Q O CO 
CQ CQ CQ z > < < 

_ 4 3 2 1 28 27 26 _ 

5 ] 5 251 A 


12 13 14 15 16 1718 
rnmnm-im-i 
CD CQ Q O < < < 

< < Z Z CD CQ CQ 

2 z S z m 

_J LU ^ LU -J O 

o S S o ^ 


The ’LVT2952 consist of two 8-bit back-to-back 

registers that store data flowing in both directions . _ ., ., , 

between two bidirectional buses. Data on the A or 

B bus is stored in the registers on the low-to-high _ _ 

transition of the clock (CLKAB or CLKBA ) i nput pro vided that the clock-enable (CLKENAB or CLKENBA) input 
is low. Taking the output-enable (OEAB or OEBA) input low accesses the data on either port. 

Active bus-hold circuitry is provided to hold unused or floating data Inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 

The SN74LVT2952 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circult-board area. 

The SN54LVT2952 is characterized for operation over the full military temperature range of -55°C to 126®C. 
The SN74LVT2952 is characterized for operation from -40®C to 85°C. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 
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SN54LVT2952, SN74LVT2952 

3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS152E - MAY 1992 - REVISED JULY 1995_ 


FUNCTION TABLEt 


INPUTS 

OUTPUT 

B 

CLKENAB 

CLKAB 

OEAB 

A 

H 

X 

L 

X 

Bo* 

X 

HorL 

L 

X 

Bo* 

L 

T 

L 

L 

L 

L 

T 

L 

H 

H 

X 

X 

H 

X 

Z 


t A-to-B data flow is shown; B-to-A data flow is similar 


but uses CLKENBA, CLKBA, and OEBA. 
t Level of B before the indicated steady-state input 
conditions were established 


logic symbol§ 


OEBA 

CLKENBA 

CLKBA 

OEAB 

CLKENAB 

CLKAB 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 


15 


13 


14 


10 


16 


17 


18 


19 


20 


21 


22 


23 


EN3 

G1 

> 1 C5 


^EN4 
H G2 


^ 2C6 


V3 


6D 


5D 


4V 


B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


§This symbol Is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and PW packages. 
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SN54LVT2952, SN74LVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS152E - MAY 1992 - REVISED JULY 1995 
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SN54LVT2952, SN74LVT2952 

3.3-V ABt OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS152E - MAY 1992 - REVISED JULY 1995 _^_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... “0*5 V to 4.6 V 

Input voltage range, V| (see Note 1) ....-0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 
Current Into any output in the low state, Iq: SN54LVT2952 .................................... 96 mA 

SN74LVT2952 ................................... 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT2952 .. 48 mA 

SN74LVT2952 ........................ 64 mA 

Input clamp current, I|k (V| < 0) ....... -60 mA 

Output clamp current, Iqk (Vq < 0) ..-..- —.................................. -50 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DB package ................... 0.65 W 

DW package ..1.7 W 

PW package ................... 0.7 W 

Storage temperature range, Tgtg ... -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current flows only when the output is in the high state and Vq > Vqq. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refertothe Package r/7erma/Cons/c/eraf/ons application note mihe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 





SN54LVT2952 

SN74LVT2952 

UNIT 




MIN MAX 

MIN 

MAX 

Vcc 

Supply voltage 


2.7 3.6 

2.7 

3.6 

V 

V|H 

High-level in|5ut voltage 


2 ^ 

2 

V 

V|L 

Low-level input voltage 


.^■8 

0.8 

V 

V| 

Input voltage 



5.5 

V 

lOH 

High-level output current 


-24 

-32 

mA 

•OL 

Low-level output current 


wmmm 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 


10 

ns/V 

Ta 

Operating free-air temperature 


-55 125 

-40 

85 

"C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT2952, SN74LVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS152E - MAY 1992 - REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT2952 

SN74LVT2952 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V, ll=-18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = min to MAXt, Iqh = “100 pA 

Vcc-0.2 

VcC-0.2 

V 

Vcc = 2.7 V, Iqh = ~ 8 

2.4 

2.4 

< 

o 

o 

it 

CO 

< 

Iqh » - 24 mA 

2 


Iqh =-32 mA 


2 

VoL 

Vcc = 2.7 V 

lOL = 100 pA 

0.2 

0.2 

V 

Iql = 24 mA 

0.5 

0.5 

Vcc = 3V 

IOL= 16 mA 

0.4 

0.4 

Iql = 32 mA 

0.5 

0.5 

Iql = 48 mA 

^0.55 


Iql = 64 mA 

# 

0.55 

l| 

Vcc = 3.6 V, V| = Vcc or QND 

Control inputs 

,S ±1 

±1 

mA 

Vcc = 0 or MAX*, V| = 6.5 V 


10 

Vcc = 3.6 V 

V| = 5.5 V 

A or B ports§ 

4l' 20 

20 

< 

II 

< 

o 

o 

# 5 

5 

V| = o 


-10 

loff 

Vcc = 0, V| or Vq = 0 to 4,5 V 


±100 

pA 

•l(hold) 

> 

CO 

II 

O 

O 

> 

V| = 0.8 V 

A or B ports 

75 

75 

mA 

< 

II 

ro 

< 

-75 

-75 

lOZH 

Vcc = 3.6 V, Vq = 3 V 

1 

1 

pA 

lOZL 

Vcc = 3.6 V, Vq = 0.5 V 

-1 

-1 

pA 

Ice 

Vcc = 3.6 V, IO = 0, 

V|-Vcc orGND 


0.13 0.19 

0.13 0.19 

mA 

Outputs low 

8.8 12 

8.8 12 

Outputs disabled 

0.13 0.19 

0.13 0.19 

Alcc^ 

Vcc = 3 V to 3.6 V, One input at Vcc ~ 0.6 V, 

Other inputs at Vcc or GND 

0.2 

0.2 

mA 

Ci 

V| = 3VorO 

4.5 

4.5 

PF 

Cio 

Vo = 3VorO 

11.5 

11.5 

PF 


t All typical values are at Vcc = 3.3 V, Ta = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused terminals at Vcc O'” GND 

^ This is the increase in supply current for each Input that is at the specified TTL voltage level rather than Vcc or GND. 


PRODUCT PREVIEW Information concerns products In the formative or 
deslon phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT2952, SN74LVT2952 

3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCBS1S2E - MAY 1992 - REVISED JULY 199S_ 


timing requirement over recommended operating free-air temperature range (uniess otherwise 
noted) (see Figure 1) 



SN54LVT2952 

SN74LVT2952 

UNIT 

Vcc = 3*3 V 

±0.3V 

Vcc = 2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

MIN MAX 

MIN MAX 

MIN MAX 

MIN MAX 

^clock Clock frequency 



150 

150 

MHz 

tw Pulse duration 

CLK high 


>_ 

3.3 

3.3 

ns 

CLKlow 


IHHI 

3.3 

3.3 

tsu 

Setup time, A or B before CLKT 

Data high 

2.6 


2.5 

2.8 

ns 

Data low 

2:?_* 

3.1 

2.5 

3 

Setup time, CE before CLKT 

Data high 


0.8 

0.9 

0.8 

Data low 


2.7 

2.4 

2.7 

th 

Hold time, A or B after CLKT 

1.5 

0.7 

1.5 

0.7 

ns 

Hold time, Rafter CLKt 

2.6 

2.6 

2.5 

2.6 


switching characteristics over recommended operating free^air temperature range, Cl = 50 pF 
(uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

SN54LVT2952 

SN74LVT2952 

UNIT 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

MIN 

MAX 

MIN 

MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 

^max 





150 

150 

MHz 

tPLH 

CLKBA or 
CLKAB 

Aor B 

1.3 

Bi 

mmBi 

1.3 

3.6 

6.1 

2.7 

7.1 

ns 

tPHL 

1.8 

6.1 

mm 

I^Q 

1.8 

3.7 

6 

2.7 

6.9 

tPZH 

OEBA or 

Aor B 

1 

6:3. 



1 

3.2 

5.6 

2.6 

6.7 

ns 

tPZL 

OEAB 

1.1 


2.9 

8.2 

1.2 

3.2 

6.5 

2.9 

8 

tPHZ 

OEBA or 

A or B 

hd 

mi 

2.7 

7.6 

1 

4.1 

6.3 

B 

6.9 

ns 

tPLZ 

OEAB 

1.6 

^5J 

1.7 

6 

1.6 

3.3 

5.1 

1.8 

5.3 


t All typical values are at Vcc = 3-3 V, T/\ = 25°C. 


PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT2952, SN74LVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

_SCBS152E - MAY 1992 - REVISED JULY 1995 


PARAMETER MEASUREMENT INFORMATION 



LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Data Input 


TEST 

SI 

tPLH/tPHL 

Open 

tPLZ/IPZL 

6V 

tPHZ/tPZH 

GND 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 



tPLH 


tpHL 


M ^ 

I y^i.5v I 
> 



^ tpHL 



2.7 V 
OV 

VOH 

VOL 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI at 6 V 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


2.7 V 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. C|_ includes probe and jig capacitance. 

B. Waveform 1 is for an output with internai conditions such that the output is iow except when disabled by the output control. 
Waveform 2 is for an output with internai conditions such that the output is high except when disabled by the output control. 

C. All Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, t^ < 2.5 ns, tf < 2.5 ns. 
0. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVTZ240, SN74LVTZ240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS301B - SEPTEMBER 1993 - REVISED JULY 1995 


• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• High-Impedance State During Power Up 
and Power Down 

• Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vqq) 

• Support Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Package Options include Plastic 
Small-Outline (DW), Shrink Smali-Outiine 
(DB), and Thin Shrink Small-Outline (PW) 

Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) DIPs 

description 

These octal buffers and line drivers are designed 
specifically for low-voltage (3.3-V) Vcc operation, 
but with the capability to provide a TTL interface 
to a 5-V system environment. 

These devices are organized as two 4-bit line drivers with separate output^able (OE) inputs. When OE is low, 
the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the 
high-impedance state. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic levei. 

The SN74LVTZ240 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LVTZ240 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVTZ240 is characterized for operation from -40°C to 85®C. 

FUNCTION TABLE 


(each buffer) 


I INPUTS I 

OUTPUT 


A 

Y 

L 

H 

L 

L 

L 

H 

H 

X 

Z 



UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 


Texas 

INSTRU^NTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright © 1995, Texas Instruments Incorporated 
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SN54LVTZ240, SN74LVTZ240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS301B - SEPTEMBER 1993 - REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc -..... • ..... • ...- — -. "O-S V to 4.6 V 

Input voltage range, V| (see Note 1) .-0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVTZ240 . 96 mA 

SN74LVTZ240 . 128mA 

Current into any output in the high state, Iq (see Note 2): SN54LVTZ240 . 48 mA 

SN74LVTZ240 . 64 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) ... 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DB package.0.6 W 

DW package.1.6 W 

PW package.0.7 W 

Storage temperature range, Tgtg . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voitage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current flows only when the output is in the high state and Vq > Vqc- 

3. The maximum package power dissipation is calculated using a junction temperature of 1 SO^C and a board trace length of 750 mils. 
For more information, refertothe Package Therma/Cons/deraf/ons application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



SN54LVTZ240 

SN74LVTZ240 

UNIT 

MIN MAX 

MIN MAX 

Vcc Supply voltage 



V 

V|H High-level input voltage 

2 ^ 

2 

V 

V|[, Low-level input voltage 


0.8 

V 

V| Input voltage 


5.5 

V 

Iqh High-level output current 


-32 

mA 

Iql Low-level output current 


64 

mA 

At/Av Input transition rise or fall rate | 

Outputs enabled 

wnmm 

10 

ns/V 

At/A Vcc Power-up ramp rate 


200 

IJS/V 

T/\ Operating free-air temperature 

-55 125 

o 

1 



NOTE 4: Unused control Inputs must be held high or low to prevent them from floating. 


PRODUCT PREVIEW information concoma products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 
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SN54LVTZ240, SN74LVTZ240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS301B - SEPTEMBER 1993 - REVISED JULY 1995_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVTZ240 

SN74LVTZ240 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V, ll = -18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = min to MAXt. loH = -100 pA 

Vcc-0.2 

Vcc-0.2 

V 

Vcc = 2.7 V, IOH=-8mA 

2.4 

2.4 

Vcc = 3V 

Iqh = - 24 mA 

2 


lOH = “32 mA 


2 

VoL 

Vcc = 2.7 V 

lOL = 100 pA 

0.2 

0.2 

V 

I 0 L = 24 mA 

0.5 

0.5 

VCC = 3V 

IOL= 10 rnA 

0.4 

0.4 

lOL = 32 mA 

0.5 

0.5 

lOL * 48 mA 

0.55 


lOL = 64 mA 


0.55 

l| 

Vcc = 0orMAXt, V| = 5.5V 


10 

pA 

Vcc = 0 to 3.6 V 

V| = Vcc or GND 

Control inputs 


±1 

O 

O 

> 

II 

> 

Data inputs 

> 1 

1 

V| = o 

-5 

-5 

'off 

Vcc = 0 V, V| or Vq = 0 to 4.6 V 


±100 

pA 

Iqzpu^ 

Vcc = 0to1.5V, Vo = 0.5Vto3V, ^ = X 


±50 

pA 

IOZPD§ 

VcC“1-5VtoO, Vo = 0.5Vto3V, OE = X 


±50 

pA 

l|(hold) 

Vcc = 3V 

V| = 0.8 V 

A inputs 

75 

75 

mA 

> 

CM 

II 

> 

-76 

-75 

IQZH 

Vcc = 3.6 V, Vq = 3 V 

5 

5 

pA 

'OZL 

Vcc = 3.6 V, Vo = 0.5V 

-6 

-5 

pA 

Ice 

Vcc = 3.6 V, IO = 0, 

V| = Vcc O'' gnd 

Outputs high 

0.12 0.5 

0.12 0.225 

mA 

Outputs low 

8.6 14 

8.6 12 

Outputs 

disabled 

0.12 0.5 

0.12 0.225 

Alcc^ 

Vcc ” 3 V to 3.6 V, One input at Vcc “ O-® V, 

Other inputs at Vcc or GND 

0.3 

0.2 

mA 

Ci 

V|«3VorO 

4 

4 

PF 

Co 

Vq * 3 V or 0 

8 

8 

PF 


t All typical values are at Vcc = 3-3 V, Ta = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§This parameter is specified by characterization. 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 


Texas 
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SN54LVTZ240, SN74LVTZ240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS301B - SEPTEMBER 1993 - REVISED JULY 1995 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature, = 50 pF (unless otherwise noted) (see Figure 1) 





SN54LVTZ240 

SN74LVTZ240 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN 

MAX 


MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


tPLH 

A 

Y 

1 

4.5 

n 


1 

2.5 

IS 

5.2 


tPHL 



1 

4.5 



1 

2.5 

4.3 

5 


tPZH 

OE 

V 

1 

wm 


6.5 

1 

2.7 

5.2 

6.3 


‘PZL 

T 

1 # 

7.4 

1 

3.1 

5.2 

6.7 

ns 

tPHZ 

OE 

V 

2 


6.5 

2 

3.9 

5.6 

6.3 


‘PLZ 

T 

1.6 

€ 5.3 

5.8 

1.6 

3.2 

5.1 

5.6 

ns 


t All typical values are at Vcc = 3-3 V, Ta = 25®C. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVTZ240, SN74LVTZ240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS301B - SEPTEMBER 1993 - REVISED JULY 1995_ 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50pF 
(see Note A) 


5000 

-A^Ar- 


5000 


O Open 
9 GND 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Data Input 


TEST 

S1 

tPLH/tPHL 

Open 

tPLZ/tPZL 

6V 

tPHZ/tPZH 

GND 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 


y f 


tPLH 


tPHL 



4- tpHL 



2.7 V 
OV 

VOH 

VOL 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
S1 atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


^1.5 V 
*PZL —>{ 


yEL 


2.7 V 
OV 


! tPLz k- 

Nci.. 1 Y —“ *“ 

\ ! / vot.*0.3V 


tpZH-^ 


I tPHZ —^ |4“ 


VOL 




VoH~0.3V 

— «0V 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tf < 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 


Teyas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 
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SN54LVTZ244, SN74LVTZ244 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS302C - SEPTEMBER 1993 - REVISED JULY 1995 


• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• High-Impedance State During Power Up 
and Power Down 

• Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 

• Support Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Puliup Resistors 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outiine 
(DB), and Thin Shrink Smaii-Outiine (PW) 

Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) DIPs 

description 

These octal buffers/drivers are designed 
specifically for low-voltage (3.3-V) Vcc operation 
with the capability to provide a TTL interface to a 
5-V system environment. 

These devices are organized as two 4-bit iine drivers with separate outpu^enable (OE) inputs. When OE is low, 
the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the 
high-impedance state. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVTZ244 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages In less than half the prInted-cIrcuit-board area. 

The SN54LVTZ244 is characterized for operation over the full military temperature range of -55®C to 126°C. 
The SN74LVTZ244 is characterized for operation from -40®C to 85°C. 



FUNCTION TABLE 


(each buffer) 


I INPUTS I 

OUTPUT 

m 

A 

Y 

L 

H 

H 

L 

L 

L 

H 

X 

Z 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of wbilcation date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 


TtexAS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright © 1995, Texas Instruments Incorporated 
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SN54LVTZ244, SN74LVTZ244 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS302C- SEPTEMBER 1993 - REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq . -0.5 V to 4.6 V 

Input voltage range, Vi (see Note 1) .-0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVTZ244 . 96 mA 

SN74LVTZ244 . 128mA 

Current Into any output in the high state, Iq (see Note 2): SN54LVTZ244 . 48 mA 

SN74LVTZ244 . 64 mA 

Input clamp current, I|k (V| < 0) .. -50 mA 

Output clamp current, Iqk (Vq < 0) . “50 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DB package.0.6 W 

DW package ...1.6 W 

PW package................... 0.7 W 

Operating free-air temperature range, Ta: SN54LVTZ244 ................ —........ -55°C to 125°C 

SN74LVTZ244 .. -40Xto85®C 

Storage temperature range, Tgtg ........ -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2 . This current flows only when the output is In the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 





SN54LVTZ244 

SN74LVTZ244 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


mi 

3.6 

wm 

3.6 

V 

V|H 

High-level input voltage 


2 

_ A 

2 

V 

V|L 

Low-level Input voltage 



0.8 

V 

V| 

Input voltage 



5.5 

V 

•oh 

High-level output current 



Bl 

-32 

mA 

•OL 

Low-level output current 



48 

64 

mA 

At/Av 

Input transition rise or fall rate 

I Outputs enabled 

mm 


10 

ns/V 

At/AVcc 

Power-up ramp rate 



200 

ps/V 

Ta 

Operating free-air temperature 


-65 

126 

-40 

85 

WEm 


NOTE 4: Unused control Inputs must be held high or low to prevent them from floating. 


PRODUCT PREVIEW information concerns products In the formative or 

S phase of development Characteristic data and other 
latlons are design goals. Texas Instruments reserves the right to 
or discontinue these products without notice. 
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SN54LVTZ244, SN74LVTZ244 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS302C - SEPTEMBER 1993 - REVISED JULY 1995_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVTZ244 

SN74LVTZ244 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V. l|=-18mA 

-1.2 

-1.2 

V 

vqh 

Vcc = min to MAX*, Iqh » -100 pA 

Vcc-0.2 

Vcc-0.2 

V 

Vcc * 2.7 V, Iqh = - 8 mA 

2.4 

2.4 

> 

CO 

II 

o 

O 

> 

Iqh = - 24 mA 

2 


Iqh =-32 mA 


2 

VoL 

Vcc = 2.7 V 

1 

o 

o 

II 

p 

0.2 

0.2 

V 

Iql = 24 mA 

0.5 

0.5 

> 

CO 

II 

o 

o 

> 

IOL= lO rnA 

0.4 

0.4 

Iql = 32 mA 

0.5 

0.5 

Iql = 48 mA 

0.55 


Iql = 04 mA 


0.55 

l| 

Vcc = 0 or MAX*, V| = 5.5V 


10 

ma 

Vcc = 0 to 3.6 V 

V| = Vcc or GND 

Control inputs 

±1 

±1 

< 

II 

< 

o 

o 

Data inputs 

^ r 

1 

V| = o 

4!* -5 

-5 

'off 

Vcc = 0V, V|orVo = 0to4.5V 

w 

±100 

liA 

IOZPU§ 

VcC = 0Vto1.5V, Vo = 0.5Vto3V, OE = X 


. ±50 

pA 

IQZPD^ 

Vcc = f-5Vto0, Vo = 0.5Vto3V, ^ = X 


±50 

pA 

l|(hold) 

> 

CO 

II 

O 

O 

> 

V| = 0.8 V 

A inputs 

75 

75 

pA 

> 

CM 

H 

> 

-75 

-75 

•OZH 

Vcc = 3-6 V, Vq = 3 V 

5 

5 

pA 

fOZL 

Vcc = 3.6 V, Vq = 0.5 V 

-5 

-5 

fiA 

Ice 

Vcc = 3.6 V, >0 = 0, 

V| = Vcc or GND 

Outputs high 

0.12 0.5 

0.12 0.225 

mA 

Outputs low 

8.6 15 

8.6 15 

Outputs 

disabled 

0.12 0.5 

0.12 0.225 

Alcc^ 

Vcc = 3 V to 3.6 V, One input at Vcc ” 0.6 V, 

Other inputs at Vcc or GND 

0.3 

0.2 

mA 

Ci 

V| = 3VorO 

4 

4 

pF 

Co 

Vo = 3VorO 

8 

8 

PF 


t All typical values are at Vcc = 3.3 V, Ta = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This parameter is specified by characterization. 

If This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVTZ244, SN74LVTZ244 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS302C- SEPTEMBER 1993 - REVISED JULY 1995 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(uniess otherwise noted) (see Figure 1) 





SN54LVTZ244 

SN74LVTZ244 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
± 0.3 V 

Vcc = 

2.7 V 

UNIT 




MIN 

MAX 


MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


tPLH 

A 

V 

1 

4.7 


5.2 

1 

2.5 

4.1 

5 


tPHL 



1 

4.4 


5.4 

1 

2.5 

4.1 

5.2 


tPZH 

OE 

Y 

1 

5.4 

_ £ 


6.5 

1 

2.7 

5.2 

6.3 

ns 

tPZL 


1.1 



7.6 

1.1 

3.1 

5.2 

6.7 

tPHZ 

OE 

Y 


6.9 

1.9 

3.9 

5.6 

6.3 

ns 

tpLZ 

T 

1.8 

^.5 

6 

1.8 

3.2 

5.1 

5.6 


t All typical values are at Vcc = 3-3 V, Ta = 25®C. 


PRODUCT PREVIEW information eonooms products in tlw formative or 

S phase of development Charaeterletle data and other 
cations are design goals. Texas Instruments reserves the right to 
I or discontinue these products without notice. 


^TfeXAS 

Instruments 


POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 


5-13 













































SN54LVTZ244, SN74LVTZ244 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 



VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
S1 atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. C|_ includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq « 50 O, V ^ 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

High-Impedance State During Power Up 
and Power Down 


• Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vqc) 

• Support Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) DIPs 


description 


These octal bus transceivers are designed 
specifically for low-voltage (3.3-V) Vcc operation, 
but with the capability to provide a TTL interface 
to a 5-V system environment. 
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These devices are designed for asynchronous communication between data buses. They transmit data from 
the A bus to the B bus or from the B bus to the A bus depending upon the logic level at the direction-control (DIR) 
input. The output-enable (OE) input can be used to disable the devices so the buses are effectively isolated. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVTZ245 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LVTZ245 is characterized for operation over the full military temperature range of --56®C to 125®C. 
The SN74LVTZ245 is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 


INPUTS 

OPERATION 

M DIR 

L L 

L H 

H X 

B data to A bus 

A data to B bus 

Isolation 


PRODUCT PREVIEW Infonnation concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVTZ245, SN74LVTZ245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

logic symbolt logic diagranpi (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output In the high state or power-off state, Vq (see Note 1) _-0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVTZ245 . 96 mA 

SN74LVTZ245 . 128 mA 

Current Into any output In the high state, Iq (see Note 2): SN54LVTZ245 . 48 mA 

SN74LVTZ245 . 64 mA 

Input clamp current, l|[< (V| < 0) ... -50 mA 

Output clamp current, Iqk (Vq < 0) .. -50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DB package.0.6 W 

DW package.1.6 W 

PW package .0.7 W 

Storage temperature range, Tstg .. -66°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the Input and output clamp-current ratings are observed. 

2 . This current flows only when the output is in the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package T/jerma/Cons/cferaf/ons application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54LVTZ245, SN74LVTZ245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
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recommended operating conditions (see Note 4) 





SN54LVTZ245 

SN74LVTZ245 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


m 

3.6 

WEM 

3.6 

V 

V|H 

High-level Input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


5.5 

5.5 

V 

'OH 

High-level output current 


-24 

-32 

mA 

lOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

I Outputs enabled 

10 

10 

ns/V 

At/AVcc 

Power-up ramp rate 


200 

200 

^lS/V 

ta 

Operating free-air temperature 


-55 

125 

-40 

85 

■n 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 


TtexAS 

Instilments 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 


5-17 


PRODUCT PREVIEW 














































PRODUCT PREVIEW 


SN54LVTZ245, SN74LVTZ245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS303B - DECEMBER 1993 - REVISED JULY 1995 _ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVTZ245 

SN74LVTZ245 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V, l|=-18mA 

-1.2 

-1.2 

V 

Vqh 

Vcc - min to MAXt, Iqh - -100 pA 

Vcc-0.2 

Vcc~0.2 

V 

Vcc * 2.7 V, Iqh “ ” 3 mA 

2.4 

2.4 

< 

o 

o 

H 

CD 

< 

Iqh « ~ 24 mA 

2 


Iqh * -32 mA 


2 

VoL 

Vcc = 2.7 V 

lOL* "lOO pA 

0.2 

0.2 

V 

Iql = 24 mA 

0.5 

0.5 

> 

CO 

O 

O 

> 

IOL= 16 mA 

0.4 

0.4 

Iql = 32 mA 

0.5 

0.5 

Iql = 48 mA 

0.55 


Iql = 64 mA 


0.55 

l| 

Vcc = 3.6 V, V| = VccorGND 

Control inputs 

±1 

±1 

pA 

Vcc-OorMAXt, V|.5.5V 

10 

10 

Vcc = 3.6 V 

V| * 5.5 V 

AorBports§ 

100 

20 

< 

n 

< 

O 

O 

5 

5 

V| = 0 

-10 

-10 

loff 

Vcc = 0, V| or Vq = 0 to 4.5 V 


±100 

HA 

iQZPU^ 

Vcc = 0to1.5V, Vo = 0.5Vto3V, ^ = X 


±50 

pA 

lOZPD^ 

VcC“1-5VtoO, Vo = 0.5Vto3V, OE = X 


±50 

pA 

'l(hold) 

> 

CO 

II 

O 

O 

> 

V| = 0.8 V 

A or B ports 

75 

75 

mA 

> 

CVI 

II 

> 

-75 

-75 

IQZH 

Vcc * 3.6 V, Vq = 3 V 

1 

1 

pA 

lOZL 

Vcc = 3.6 V, Vq = 0.5 V 

-1 

-1 

mA 

«CC 

Vcc = 3.6 V. IO“0, 

V|-Vcc or GND 

Outputs high 

0.13 0.5 

0.13 0.19 

mA 

Outputs low 

8.8 14 

CM 

CD 

00 

Outputs 

disabled 

0.13 0.5 

0.13 0.19 

Alcc^ 

Vcc = 3 V to 3.6 V, One input at Vcc " 0.6 V, 

Other inputs at Vcc or GND 

0.3 

0.2 

mA 

Ci 

V| . 3 V or 0 

4 

4 

PF 

Cio 

Vo = 3VorO 

10 

10 

pF 


t All typical values are at Vcc = 3.3 V, Ta = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused terminals at Vcc or GND 

^ This parameter is specified by characterization but is not tested. 

^This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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SN54LVTZ245, SN74LVTZ245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS303B- DECEMBER 1993- REVISED JULY 1995 


switching characteristics over recommended operating free-air temperature range, Ci, = 50 pF 
(uniess otherwise noted) (see Figure 1) 





SN54LVTZ245 

SN74LVTZ245 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN 

MAX 

MIN 

MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


tPLH 

Aor B 

B or A 

1 

4.6 

5.3 

1 

2.5 

4 

5.2 

ns 

>PHL 

1 

4.1 

5.7 

1 

2.5 

4 

6.5 

'PZH 

OE 

Aor B 

1.1 

6.1 

7.2 

1.1 

3.3 

5.9 

7.1 

ns 

‘PZL 

1.6 

6.6 

8 

1.5 

3.8 

6.5 

7.9 

tPHZ 


Aor B 

2.2 

6.2 

7 

2.2 

4.3 

5.9 

6.5 

ns 

tPLZ 

2 

6.3 

5.9 

2 

3.9 

5.5 

5.6 


t All typical values are at Vcc = 3-3 V, - 25°C. 
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SN54LVTZ245, SN74LVTZ245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS303B - DECEMBER 1993 - REVISED JULY 1995_ 


PARAMETER MEASUREMENT INFORMATION 


5000 


6V 


SI 


Under Test 


1-VSA- 


CL = 50pF - 
(see Note A) ^ 

—. < 

< 

J 

1 

> 500 Q 

L 



O Open 
9 GND 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Data Input 


TEST 

SI 

tPLH/*PHL 

Open 

‘PLZrtpZL 

6V 

tPHZrtPZH 

GND 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


..... L J L. J 


‘PLH -f<- \* -4“ *PHL 

I !/““ 

Output _ j ^ 1.SV 


I 


1.5 V 


I 


Output 


»PHL—K-► 


^ . >] tPLH 

I 


2.7 V 
OV 

VOH 

VOL 

VOH 

VOL 


Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


tPZL -♦l W- 




j‘PLZ-W _ 

I .j^ Lt0.3V 

. ^ 


2.7 V 
OV 

3V 

VOL 


I tpHZ |4- 

tpZH-^l 1^ j 


OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq » 50 O, V ^ 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

Members of the Texas Instruments 
Widebus'^** Family 


• Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 


• Support Unregulated Battery Operation 
Down to 2.7 V 

• Typical VoLP (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Puilup Resistors 

• Support Live Insertion 

• Distributed Vcc OND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 


• Packaged in Plastic 300-mil Shrink 
Smali-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 


SN54LVT16244A, SN74LVT16244A 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS142E- MAY 1992 - REVISED JANUARY 1996 


SN54LVT16244A ... WD PACKAGE 
SN74LVT16244A... DGG OR DL PACKAGE 
crop VIEW) 
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description 

The ’LVT16244A are 16-bit buffers and line drivers designed for low-voltage (3.3-V) Vcc operation, but with the 
capability to provide a TTL interface to a 5-V system environment. These devices can be used as four 4-blt 
buffers, two 8-bit buffers, or one 16-bit buffer. These devices provide true outputs and symmetrical active-low 
output-enable (OE) inputs. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a puilup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT16244A Is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 


Widebus is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN54LVT16244A, SN74LVT16244A 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

description (continued) 

The SN54LVT16244A is characterized for operation over the fuii miiitary temperature range of-55®C to 125"C. 
The SN74LVT16244A is characterized for operation from -40®C to 85°C. 

FUNCTION TABLE 


(each buffer) 


INPUTS 1 

OUTPUT 


A 

Y 

1 

H 

H 

L 

L 

L 

H 

X 

Z 


logic symbolt 



tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 
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logic diagram (positive logic) 

10E 
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SN54LVT16244A, SN74LVT16244A 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS142E - MAY 1992 - REVISED JANUARY 1996 



3Y1 

3Y2 

3Y3 

3Y4 

4Y1 

4Y2 

4Y3 

4Y4 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 4.6 V 

Input voltage range, Vj (see Note 1) .. -0.6 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) _-0.5 V to 7 V 

Current into any output in the low state, Iq*. SN54LVT16244A . 96 mA 

SN74LVT16244A. 128mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT16244A. 48 mA 

SN74LVT16244A.. 64 mA 

Input clamp current, I|k (V| < 0) .. -60 mA 

Output clamp current, Iqk (Vq < 0) . “60 niA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): DGG package.0.85 W 

DL package.1.2 W 

Storage temperature range, Tgtg ... -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current flows only when the output is In the high state and Vq > Vqq. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note In the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54LVT16244A, SN74LVT16244A 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS142E-MAY 1992- REVISED JANUARY 1996_ 


recommended operating conditions (see Note 4) 





SN54LVT16244A | 

SN74LVT16244A | 

UNIT 




MIN 

MAX 

1 MIN 

MAX 

Vcc 

Supply voltage 


2.7 

3.6 

Ha 

3.6 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


5.5 

5.5 

V 

lOH 

High-level output current 


-24 

-32 

mA 

lOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 I 

“C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT16244A 

SN74LVT16244A 

UNIT 

MIN MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V, l|=-18mA 

-1.2 

-1.2 

V 

■ 

Vcc = MIN to MAXt, loH = -100pA 

Vcc-0.2 

Vcc-0.2 

■ 

Vcc = 2.7 V, IOH = -8mA 

2.4 

2.4 

> 

CO 

II 

O 

O 

> 

lOH = - 24 mA 

2 


lOH =-32 mA 


2 

VOL 

Vcc = 2.7 V 

1 

o 

o 

II 

_l 

p 

0.2 

0.2 

V 

Iql = 24 mA 

0.5 

0.5 

VCC = 3V 

IOL= 16 mA 

0.4 

0.4 

lOL = 32 mA 

0.5 

0.5 

IOL = 48mA 

0.55 


lOL = 64 mA 


0.55 

l| 

I Vcc = 0 or MAXt, V| = 5.5V | 

50 

10 

liA 

Vcc = 3.6 V 

I V| = Vcc or GND I 

Control inputs 

±1 

±1 

< 

II 

< 

o 

o 

Data inputs 

1 

1 

|V| = 0 I 

-5 

-5 

•off 

|Vcc = 0, V|orVo = 0to4.5V 


±100 

mA 

l|(hold) 

> 

CO 

n 

O 

O 

> 

I V| = 0.8 V I 

A inputs 

75 

75 

mA 

> 

CM 

II 

> 

-75 

-75 

•OZH 

Vcc = 3.6V, Vo = 3V 

5 

5 

\iA 

lOZL 

Vcc = 3.6 V, Vo = 0.5 V 

-5 

-5 

mA 

Ice 

Vcc = 3.6 V, '0 = 0, 

V| = Vcc or GND 

Outputs high 

0.19 

0.09 

mA 

Outputs low 

5 

5 

Outputs disabled 

0.19 

0.09 

AlcC§ 

Vcc = 3 V to 3.6 V, One input at Vcc “ 0.6 V, 

Other inputs at Vcc or GND 

0.2 

0.2 

mA 

Ci 

V| = 3VorO 


4 

PF 

Co 

Vo = 3 V or 0 


10 

PF 


t All typical values are at Vcc = 3-3 V, Ta = 25*C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 
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SN54LVT16244A, SN74LVT16244A 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS142E - MAY 1992 - REVISED JANUARY 1996 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 1) 





SN54LVT16244A 

SN74LVT16244A 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN 

MAX 

MIN MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


tPLH 


V 

1 

4.4 

5.1 

1 

2.3 

4.1 

5 

ns 

tPHL 



1 

4.5 

5.3 

1 

2.3 

4.1 

5.2 

tpZH 

OE 

V 

1 

5.3 

6.4 

1 

2.6 

5.2 

6.3 


tPZL 

T 

1 

5.3 

6.8 

1 

2.6 

5.2 

6.7 

ns 

tPHZ 

OE 

V 

2.1 

IBD 

7.7 

2.2 

3.9 

5.7 

6.3 

ns 

tPLZ 

T 

1.9 

5.9 

5.9 

2 

IHBH 

ED 

5.6 


t All typical values are at Vcc = 3-3 V, Ta = 25®C. 
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SN54LVT16244A, SN74LVT16244A 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS142E -- MAY 1992 - REVISED JANUARY 1996_ 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


5000 

-WAr- 


5000 


o Open 
9 GND 


LOAD CIRCUIT FOR OUTPUTS 



Timing Input 


2.7 V 

Data Input 
OV 


TEST 

S1 

tPLH'tPHL 

Open 

tPLZ'IPZL 

6V 

tPHZ/tpZH 

GND 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 




tPLH 


tPHL 



♦j- tpHL 



2.7 V 
OV 

VOH 

VOL 

VOH 

VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


.. . 2.7 V 

1.5 V 

Output 
Waveform 1 
S1at6V 

‘PZL—►) 

1 

!♦- 1 
hpLZ-pl 


1 

J 1 

N^1.5V I 

j£voL + aiy 

(see Note B) 

Output 

1 

tPZH“>| 

1 <PHZ —H 

1 

VOL 

Waveform 2 
SI at GND 
(see Note B) 


/t-sv 

___ — ___ ■ 

T^OH-0-3V 

- «ov 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, t^ < 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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• Output Ports Have Equivalent 22-Q Series 
Resistors, So No External Resistors Are 
Required 

• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Members of the Texas Instruments 
Widebus'^** Family 

• Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 

• Support Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25"C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Support Live Insertion 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Fiat (WD) Package 
Using 25-mil Center-to-Center Spacings 


SN54LVT162244, SN74LVT162244 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS258D - JUNE 1993 - REVISED JULY 1995 


SN54LVT162244... WD PACKAGE 
SN74LVT162244... DGG OR DL PACKAGE 
(TOP VIEW) 



description 

The ’LVT162244 are 16-bit buffers and line drivers desighed for low-voltage (3.3-V) Vcc operation, but with the 
capability to provide a TTL Interface to a 5-V system environment. These devices can be used as four 4-blt 
buffers, two 8-bit buffers, or one 16-blt buffer. These devices provide true outputs and symmetrical active-low 
output-enable (OE) Inputs. 

The outputs, which are designed to source or sink up to 12 mA, Include 22-Q series resistors to reduce overshoot 
and undershoot. 

Active bus-hold circuitry Is provided to hold unused or floating data inputs at a valid logic level. 


Widebus is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instrument standard warranty. 
Production processing doss not necessarily include testing of all 
parameters. 
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SN54LVT162244, SN74LVT162244 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS258D - JUNE 1993 - REVISED JULY 1995 


description (continued) 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT162244 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages In the 
same printed-circult-board area. 

The SN54LVT162244 is characterized for operation over the full military temperature range of -55°C to 125®C. 
The SN74LVT162244 is characterized for operation from -40°C to 85®C. 
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SN54LVT162244, SN74LVT162244 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS258D - JUNE 1993 - REVISED JULY 1995 
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SN54LVT162244, SN74LVT162244 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS258D - JUNE 1993 - REVISED JULY 1995 _ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ....-.-. “0-5 V to 4.6 V 

Input voltage range, V| (see Note 1) ..... .... -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current into any output in the low state, Iq . 30 mA 

Current Into any output in the high state, Iq (see Note 2) . 30 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . 

Maximum power dissipation at = 55®C (In still air) (see Note 3): DGG package..0.85 W 

DL package.1.2 W 

Storage temperature range, Tgtg . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current flows only when the output is in the high state and Vq > Vqq. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations ap^pWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 





SN54LVT162244 

SN74LVT162244 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


2.7 

3.6 

Ha 

3.6 

V 

VlH 

High-level input voltage 


2 

— 

_ 

2 

V 

V|L 

Low-level Input voltage 


#8 

0.8 

V 

V| 

Input voltage 


. 4 ^ 5.5 

5.5 

V 

'OH 

High-level output current 


- 

-12 

-12 

mA 

lOL 

Low-level output current 


-O*' 

__ 

12 

12 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 



10 

ns/V 

ta 

Operating free-air temperature 


-55 

125 

-40 

85 

*0 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reservee the right to 
change or discontinue these products without notice. 
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SN54LVT162244, SN74LVT162244 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

_SCBS258D-JUNE 1993 - REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT162244 

SN74LVT162244 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V, l|=-18mA 

-1.2 

-1.2 

V 

V 

VOH 

Vcc = 3V, IOH=-12mA 

2 

2 

VOL 

Vcc = 3V, IOL=12mA 

0.8 

0.8 

V 

l| 

Vcc = 0or MAX*, V| = 6.5 V 

10 

10 

HA 

Vcc = 3.6 V 

V| = Vcc or GND 

Control pins 

±1 

±1 

V| = Vcc 

Data pins 


1 

V| = 0 


-5 

^Off 

Vcc * 0. Vj or Vo * 0 to 4.5 V 

M 

±100 

mA 

l|(hold) 

Vcc = 3V 

V| = 0.8 V 

A Inputs 

75 

76 

mA 

< 

II 

lO 

< 

-75 if 

-75 

bZH 

Vcc = 3.6 V, Vo = 3 V 


5 

mA 

lOZL 

Vcc * 3.6 V, Vo = 0.5 V 

# -5 

-5 

pA 

•cc 

Vcc = 3.6 V, lo = 0, 

V| - Vcc or GND 

Outputs high 

0.19 

0.09 

mA 

Outputs low 

5 

5 

Outputs disabled 

0.19 

0.09 

AlcC§ 

Vcc * 3 V to 3.6 V, One input at Vcc “ 0.6 V, 

Other Inputs at Vcc or GND 

0.2 

0.2 

mA 

Ci 

V|*3VorO 

4 

4 

pF 

Co 

Vo = 3VorO 

10 

10 

pF 


t All typical values are at Vcc = 3-3 V, Ta = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that Is at the specified TTL voltage level rather than Vcc o** QND. 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(uniess otherwise noted) (see Figure 1) 





SN54LVT162244 

SN74LVT162244 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN 

MAX 


MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


tPLH 

A 

V 

1.4 

6.2 

1 ^ 


1.4 

3.2 


5.8 

ns 

tPHL 



1.1 

5.1 


6.3 

1.1 

3.1 

5 

6.1 

tPZH 

OE 

Y 


■Ei 


7.3 

1 

4.7 

6.4 

7.1 

ns 

*PZL 

T 

_# 

7.4 

1.4 

3.4 

5.6 

7.3 

tPHZ 

OE 

V 

2.6 

wm 

7.6 

2.6 

4.5 

6.6 

7.3 

ns 

tpLZ 

T 


6.8 

2.6 

3.6 

5.8 

6.5 


t All typical values are at Vcc = 3.3 V, Ta = 25®C. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT162244, SN74LVT162244 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS258D-JUNE 1993- REVISED JULY 1995_ 


PARAMETER MEASUREMENT INFORMATION 




2.7 V 

OV 


Data Input 


TEST 

SI 

tPLH/tPHL 

Open 

tPLZ/tPZL 

6V 

tPHZ/tpZH 

GND 


— 


th 




2.7 V 
OV 


2.7 V 
OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 




tPLH -j<--►}— *PHL 


2.7 V 
OV 




I 

tPHL—H- > 


-VoH 

1.5 V 

VOL 


!◄—►!-tpLH 


VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


..-.- 2.7 V 

1.5 V 

Output 
Waveform 1 
SI ate V 

»PZL—>1 

1 

w- 1 

ItpLZ-^j 

k- 

1 V 
1 

V 1 

^1.5V 1 

\/' 

j£vpL+a3v 

(see Note B) 

Output 

1 

tpZH-->| 

1 <PHZ —♦! 

1 

-r-VQL 

— V^ui 

Waveform 2 
SI at GND 
(see Note B) 


^1.SV 

\Voh-0-3V 

\ - «ov 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. C|_ includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, t^ < 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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I • State-of-the-Art Advanced BiCMOS 

■ Technology (ABT) Design for 3.3-V 

I Operation and Low-Static Power 

I Dissipation 

I • Members of the Texas Instruments 
Widebus^^ Family 

• Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 

• Support Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3-3 V, Ta = 25“C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Support Live Insertion 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300-mil Shrink 
Smail-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Fiat (WD) Package 
Using 25-mil Center-to-Center Spacings 


SN54LVT16245A, SN74LVT16245A 
3.3-V ABT 16-BiT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS143E - MAY 1992 - REVISED JANUARY 1996 


SN54LVT16245A ... WD PACKAGE 
SN74LVT16245A ... DGG OR DL PACKAGE 
(TOP VIEW) 


idir[ 

7^ 

48] 

1B1 [ 

2 

47 ] 

1B2[ 

3 

46 J 

gnd[ 

4 

45 ] 

1B3[ 

5 

44 J 

1B4[ 

6 

43 ] 

Vcct 

7 

42 ] 

1B51 

8 

41 ] 

1B6[ 

9 

40 ] 

gnd[ 

10 

39 ] 

1B7[ 

11 

38 ] 

1B8[ 

12 

37 ] 

2B1 1 

13 

36 ] 

2B2[ 

14 

35 ] 

gnd[ 

15 

34 ] 

2B3[ 

16 

33 ] 

2B4[ 

17 

32 ] 

Vcct 

18 

31] 

2B5[ 

19 

30 ] 

2B6[ 

20 

29 ] 

gnd[ 

21 

28 ] 

2B7[ 

22 

27 ] 

2B8[ 

23 

26 ] 

2DIR[ 

24 

25 ] 


10E 

1A1 

1A2 

GND 

1A3 

1A4 

Vcc 

1A5 

1A6 

GND 

1A7 

1A8 

2A1 

2A2 

GND 

2A3 

2A4 

Vcc 

2A5 

2A6 

GND 

2A7 

2 ^ 

2^ 


description 

The ’LVT16245A are 16-bit (dual-octal) noninverting 3-state transceivers designed for low-voltage (3.3-V) Vcc 
operation, but with the capability to provide a TTL interface to a 5-V system environment. 

These devices can be used as two 8-bit transceivers or one 16-bit transceiver. They allow data transmission 
from the A bus to the B bus or from^e B bus to the A bus, depending upon the logic level at the direction-control 
(DIR) input. The output-enable (OE) Input can be used to disable the device so that the buses are effectively 
Isolated. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 


Widebus is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information Is current as of publication date. 
Products conform to specifications per the terms of Texas instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN54LVT16245A, SN74LVT16245A 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS143E - MAY 1992 - REVISED JANUARY 1996_ 


description (continued) 

The SN74L\/T16245A Is available In Tl’s shrink small-outllne (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outllne packages In the 
same printed-circuit-board area. 

The SN54LVT16245A is characterized for operation over the full military temperature range of to 125°C. 

The SN74LVT16245A Is characterized for operation from -40°C to 86°C. 


FUNCTION TABLE 
(each d-bit section) 


INPUTS 

OPERATION 

OE DIR 

L L 

L H 

H X 

B data to A bus 

A data to B bus 

Isolation 


logic symbolt 


10E 

1DIR 

20E 

2DIR 


1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


24 


47 


46 


43 


41 


40 


38 


37 


36 


35 


33 


32 


30 


29 


27 


26 


48 


Hg3 


25 


3 EN1 [BA] 
3 EN2 [AB] 


^G6 


6 EN4 [BA] 
6 EN5 [AB] 


V 

> 

> 

CM 

A 








V 

•Mh 

> 

> 5V 











11 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 


logic diagram (positive logic) 


12 


13 


14 


16 


17 


19 


20 


22 


23 


1B1 

1B2 

1B3 

1B4 

1B5 

1 B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 



10E 


1B1 



20E 


2B1 


To Seven Other Channels 
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SN54LVT16245A, SN74LVT16245A 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS143E- MAY 1992 - REVISED JANUARY 1996 


absolute maximum ratings over operating free-aIr temperature range (unless otherwise noted)t 


Supply voltage range, Vcc -_.o . . . . ....... —.. -0.5 V to 4.6 V 

Input voltage range, Vj (see Note 1) ............................................ — .. -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) .... -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT16245A ................................. 96 mA 

SN74LVT16245A.... 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT16245A. 48 mA 

SN74LVT16245A. 64 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . ”50 itiA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 3): DGG package.0.85 W 

DL package.1.2 W 

Storage temperature range, Tgtg . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2 . This current flows only when the output is in the high state and Vq > Vqc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150“C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations ap^pWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 





SN54LVT16245A 

SN74LVT16245A 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 



3.6 


3.6 

V 

V|H 

High-level Input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


5.5 

5.5 

V 

lOH 

High-level output current 


”24 

-32 

mA 

•OL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

®C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN54LVT16245A, SN74LVT16245A 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS143E-MAY 1992- REVISED JANUARY 1996_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT16245A 

SN74LVT16245A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7V, l|--18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = min to MAX*, Iqh = -100 pA 

VCC--0.2 

Vcc-0.2 

V 

Vcc * 2.7 V, Iqh = - 8 mA 

2.4 

2.4 

> 

CO 

H 

o 

O 

> 

•oh * - 24 mA 

2 


lOH = -32 mA 


2 

VOL 

Vcc = 2.7 V 

•OL= ‘•OO pA 

0.2 

0.2 

V 

•OL = 24 mA 

0.5 

0.5 

VcC = 3V 

IOL= 16 mA 

0.4 

0.4 

lOL = 32 mA 

0.5 

0.5 

lOL = 48 mA 

0.55 


lOL = 64 mA 


0.55 

l| 

Vcc = 3.6 V, V| = Vcc or GND 

Control Inputs 

±1 

±1 

pA 

Vcc = 0 or MAX*, V| = 5.5 V 

10 

10 

Vcc = 3.6 V 

V| = 5.5 V 

A or B ports§ 

100 

20 

< 

II 

< 

o 

o 

1 

1 

V| = 0 

-5 

-5 

loff 

Vcc = 0, V|orVo = 0to4.5V 


±100 

pA 

ll(hold) 

> 

CO 

II 

O 

O 

> 

V| = 0.8 V 

A or B ports 

75 

75 

nA 

> 

CM 

II 

> 

-75 

-75 

•OZH 

Vcc = 3.6 V, Vo = 3 V 

5 

1 

pA 

bZL 

Vcc = 3.6 V, Vo - 0.5 V 

-5 

-1 

pA 

Ice 

Vcc = 3.6 V, IO = 0, 

V) - Vcc or GND 

Outputs high 

0.09 

0.09 

mA 

Outputs low 

5 

5 

Outputs disabled 

0.09 

0.09 

AlcC^ 

Vcc = 3 V to 3.6 V, One Input at Vcc “ O-® V, 

Other Inputs at Vcc or GND 

0.2 

0.2 

mA 

Ci 

V|*3VorO 

4 

4 

PF 

Cio 

Vo = 3VorO 

11 

11 

PF 


t All typical values are at Vqq ® 3.3 V, Ta = 25‘’C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vcc or GND 

If This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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SN54LVT16245A, SN74LVT16245A 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS143E - MAY 1992 - REVISED JANUARY 1996 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 1) 





SN54LVT16245A 

SN74LVT16245A 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 2-7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN 

MAX 

MIN MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


tPLH 

A or B 

B or A 

0.5 

4.4 

5.3 

1 

2.4 

4.1 

5 

ns 

tPHL 

0.5 

4.7 

5.5 

1 

2.3 

4.1 

5.2 

tpZH 

OE 

A or B 

0.5 

7 

7.7 

1 

3 

5.3 

6.3 

ns 

tpZL 

0.5 

5.8 

7.2 

1 

3.1 

5.2 

6.7 

tPHZ 

OE 

Aor B 

1 

7.2 

7.7 

2.7 

4.6 

6.4 

7.2 

ns 

tPLZ 

1 

6.3 

6.5 

2.6 

4.3 

5.8 

6.1 


t All typical values are at Vcc = 3-3 V, Ta = 25®C. 
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SN54LVT16245A, SN74LVT16245A 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS143E - MAY 1992 - REVISED JANUARY 1996_ 


PARAMETER MEASUREMENT INFORMATION 



VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


Ci_ includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, t^ < 2.5 ns, tf < 2.5 ns. 
The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN54LVT162245, SN74LVT162245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS260E-JUNE 1993 ~ REVISED NOVEMBER 1995 


I • A-Port Outputs Have Equivalent 22-Q 

I Series Resistors, So No External Resistors 

I Are Required 

• State-of-the-Art Advanced BiCMOS 

I Technology (ABT) Design for 3.3-V 

Operation and Low-Static Power 
Dissipation 

• Members of the Texas Instruments 
Widebus^** Family 

• Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vqc) 

• Support Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Puilup Resistors 

• Support Live Insertion 

• Distributed Vqc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Smali-Outiine (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 


SN54LVT162245... WD PACKAGE 
SN74LVT162245... DGG OR DL PACKAGE 
(TOP VIEW) 



The 'LVT162245 are 16-blt (dual-octal) noninverting 3-state transceivers designed for low-voltage (3.3-V) Vcc 
operation, but with the capability to provide a TTL interface to a 5-V system environment. 

These devices can be used as two 8-bit transceivers or one 16-bit transceiver. The devices allow data 
transmission from the A bus to the B bus or from the B bus to the A bus, depending on the logic level at the 
direction-control (DIR) Input. The output-enable (OE) input can be used to disable the device so that the buses 
are effectively isolated. 

The A-port outputs, which are designed to source or sink up to 8 mA, include 22-Q series resistors to reduce 
overshoot and undershoot. 


Active bus-hold circuitry Is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a puilup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Widebus is a trademark of Texas instruments incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 
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SN54LVT162245, SN74LVT162245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS260E - JUNE 1993 - REVISED NOVEMBER 1995_ 


description (continued) 

The SN74LVT162245 is available in Tl’s shrink smail-outline (DL) and thin shrink smali-outline (DGG) 
packages, which provide twice the input/output (I/O) pin count and functionality of standard small-outline 
packages in the same printed-circuit-board area. 

The SN54LVT162245 is characterized for operation over the full military temperature range of -•55°C to 125°C. 
The SN74LVT162245 is characterized for operation from ~40®C to 85°C. 


FUNCTION TABLE 
(each 8-bit section) 


1 INPUTS 

OPERATION 

DC 

Q 

|111 

lo 

L L 

L H 

H X 

B data to A bus 

A data to B bus 

isolation 


logic symbolt 


10E 

IDiR 

2 ^ 

2DiR 


1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


47 


46 


44 


43 


41 


40 


38 


37 


36 


35 


33 


32 


30 


29 


27 


26 


48 


25 


24 


G3 

3 EN1 [BA] 

3 EN2 [AB] 

G6 

6 EN4 [BA] 

6 EN5 [AB] 

n r 

1^^ < 1 

> 

CM 

A 








V 

> 

> 5V 











logic diagram (positive iogic) 


12 


13 


14 


16 


17 


19 


20 


22 


23 


1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
I EC Publication 617-12. 



10E 


1B1 



20E 


2B1 


To Seven Other Channels 
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SN54LVT162245, SN74LVT162245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS260E-JUNE 1993- REVISED NOVEMBER 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0*5 V to 4.6 V 

Input voltage range, V| (see Note 1) . --0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current into any output in the iow state, Iq: SN54LVT162245 ( B port) . 96 mA 

SN74LVT162245(Bport) .. 128mA 

A port. 30 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT162245 (B port)...48 mA 

SN74LVT162245 (B port). 64 mA 

A port. 30 mA 

Input clamp current, I|k (V| < 0) .. -50 mA 

Output clamp current, Iqk (Vq < 0) ..o..... -50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DGG package ................. 0.85 W 

DL package —................ 1.2 W 

Storage temperature range, Tgtg ... -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2 . This current flows only when the output is In the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150*C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note In the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



SN54LVT162245 

SN74LVT162245 

UNIT 

MIN MAX 

MIN MAX 

Vcc Supply voltage 



V 

V|H High-level input voltage 

_ ? _ ^ 

2 

V 

V|L Low-level input voltage 


0.8 

V 

V| Input voltage 

£5 

5.5 

V 

Iqh High-level output current 

B port 


-32 

mA 

A port 

S -8 

-8 

Iql Low-level output current 

A port 

8 

__z_ 

8 

mA 

Bport 


64 

At/Av Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

"C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 


PRODUCT PREViEW Information concerns products In the formative or 
desion phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT162245, SN74LVT162245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS260E-JUNE 1993- REVISED NOVEMBER 1995_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT162245 

SN74LVT162245 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V, ll=-18mA 

-1.2 

-1.2 

V 

VOH 

A port 

VcC“3V, IOH=-8mA 

2 

2 

V 

Bport 

Vcc = min to MAXt, Iqh = -100 pA 

Vcc-0.2 

Vcc-0.2 

Vcc * 2.7 V, Iqh = - 8 mA 

2.4 

2.4 

> 

CO 

II 

O 

•oh - - 24 mA 

2 


Iqh = -32 mA 


2 

VqL 

A port 

|Vcc = 3V, IOL = 8 mA | 

0.8 

0.8 

V 

B port 

Vcc = 2.7 V 

IOL-100pA 

0.2 

0.2 

•OL * 24 mA 

0.5 

0.5 

Vcc = 3V 

Iql- 16 mA 

0.4 

0.4 

Iql - 32 mA 

0.5 

0.5 

lOL = 48 mA 

0.55 


lOL = 64 mA 

> 

0.55 

1 

Control pins 

Vcc = 3.6 V, V| = Vcc or GND 

±1 

±1 

mA 

Vcc = 0 or MAX*, V| = 5.5V 


10 

A or B ports 

Vcc = 3.6 V 

I V| = 5.5 V , I 


20 

< 

II 

< 

O 

o 


5 

|V|.0 I 

-10 

-10 

1 loff 1 

Vcc«0, V|orVo = 0to4.5V | 

€ 

±100 

mA 

l|{hold) 

A or B ports 

> 

CO 

li 

O 

|V|»0.8V I 

75 

75 

mA 

> 

CM 

II 

> 

-75 

-75 

Vcc = 3.6 V, V| = 0to3.6V 

±500 

±500 

lOZH 

Vcc = 3.6 V, Vo = 3V 

1 

1 

liA 

iqzl 

Vcc = 3.6 V, Vq = 0.5 V 

-1 

-1 

pA 

Icc 

Vcc-3.6 V, IO“0, 

V| = Vcc or GND 

Outputs high 

0.09 

0.09 

mA 

Outputs low 

5 

5 

Outputs 

disabled 

0.09 

0.09 

Alcc§ 

Vcc - 3 V to 3.6 V, One input at Vcc " 8-8 V, 
Other inputs at Vcc or GND 

0.2 

0.2 

mA 

Ci 

V| = 3VorO 

4 

4 

pF 

Cio 

Vo = 3VorO 

10.5 

10.5 

PF 


t All typical values are at Vcc = 3-3 V, Ta = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase In supply current for each input that is at the specified TTL voltage level rather than Vcq or GND. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT162245, SN74LVT162245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS260E-JUNE 1993-REVISED NOVEMBER 1995 


switching characteristics over recommended operating free-air temperature range, = 50 pF 
(unless otherwise noted) (see Figure 1) 





SN54LVT162245 

SN74LVT162245 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN 

MAX 

MIN 

MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


tPLH 


B 

1 

4.3 

5.2 

1 

2.4 

4.1 

5 

ns 

tPHL 

A 

1 

4.3 

5.3 

1 

2.3 

4.1 

5.2 

tPLH 

B 

A 

2 

5.7 

_ 

7.1 

2 

3.5 

5.5 

6.9 

ns 

tPHL 


1.9 

4.8 

mm 

IIEQ 

1.9 

3.3 

EB 

5.6 

tpZH 

OE 

B 

1 

5.5 



1 

3 

5.3 

6.8 

ns 

tpZL 

1 

_6^ 


6.8 

1 

3.1 

5.2 

6.7 

tpZH 

OE 

A 

2.3 

wm 

9.6 

2.3 

4.5 

7.2 

9.4 


tpZL 

M 


mm 

8.4 

B 

4.1 

6.6 

8.2 

ns 

tPHZ 

m 

Q 

B 

B 

7A 

2.7 

4.6 

6.4 

7.2 

ns 

tPLZ 

D 

2.6 

6 

6.3 

2.6 

4.3 

5.8 

6.1 

tPHZ 

OE 

A 

3.3 

CO 

8.3 

3.3 

5 

m 

8 

ns 

tPLZ 

M 

I^Q 

6.9 

7.5 


5 

m 

7.1 


t All typical values are at Vcc = 3-3 V, Ta = 25®C. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of deveiopment Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 


IfeXAS 

iN^nSl^NTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


6-25 












































































SN54LVT162245, SN74LVT162245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS260E-JUNE 1993- REVISED NOVEMBER 1995_ 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tPLH/tpHL 

tPLZ/tPZL 

tPHZ/tPZH 

Open 

6V 

GND 



LOAD CIRCUIT FOR OUTPUTS -2.7 

Timing Input 

. — ■ /I — ov 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 




»PLH 


k » | tPHL 


I I 
I 




tPHL-k-pl H— 




1.5 V 


2.7 V 
OV 

VOH 

VOL 

I 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 




tpZL* 


! tpLz->! rt- 

\'-v ilC 


0.3 V. 


tpZH- 


I tpHZ -“>1 1^ 

1^ 


2.7 V 
OV 

3V 

'voL 


yTTv" 




OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. C|_ includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq » 50 O, V < 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT16373, SN74LVT16373 
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCBS144E - MAY 1992 - REVISED JANUARY 1996 


• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Members of the Texas Instruments 
Widebus^** Family 

• Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vqq) 

• Support Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25X 

• ESD Protection Exceeds 2000 V Per 
MiL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JEiSD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Puliup Resistors 

• Support Live Insertion 

• Distributed Vqc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Fiat (WD) Package 
Using 25-mii Center-to-Center Spacings 


SN54LVT16373... WD PACKAGE 
SN74LVT16373... DGG OR DL PACKAGE 
(TOP VIEW) 



description 

The 'LVT16373 are 16-bit transparent D-type latches with 3-state outputs designed for low-voltage (3.3-V) Vcc 
operation, but with the capability to provide a TTL interface to a 5-V system environment. These devices are 
particularly suitable for implementing buffer registers, I/O ports, bidirectional bus drivers, and working registers. 

These devices can be used as two 8-bit latches or one 16-bit latch. When the latch-enable (LE) input is high, 
the Q outputs follow the data (D) inputs. When LE is taken low, the Q outputs are latched at the levels set up 
at the D inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the Increased drive provide the capability to drive bus 
lines without Interface or puliup components. 

OE does not affect internal operations of the latch. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 


Widebus is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN54LVT16373, SN74LVT16373 

3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCBS144E - MAY 1992 - REVISED JANUARY 1996 

description (continued) 

Active bus-hold circuitry is provided to hold unused or floating data Inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT16373 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the I/O pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 

The SN54LVT16373 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16373 is characterized for operation from ~40®C to 85°C. 


FUNCTION TABLE 
(each 8-bit section) 


1 INPUTS 1 

OUTPUT 

OE 

LE 

D 

Q 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

Qq 

H 

X 

X 

Z 


logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 
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SN54LVT16373, SN74LVT16373 
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

_SCBS144E ~ MAY 1992 - REVISED JANUARY 1996 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . ”0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) ..-0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) _-0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT16373 . 96 mA 

SN74LVT16373 . 128mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT16373 . 48 mA 

SN74LVT16373 .... 64mA 

Input clamp current, I|k (V| < 0) ........ -50 mA 

Output clamp current, Iqk (Vq < 0) ....................................................... -50 mA 

Maximum power dissipation at Ta = 55'’C (in still air) (see Note 3): DGG package ................. 0.85 W 

DL package .................... 1.2 W 

Storage temperature range, Tgtg ...... "-65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2 . This current flows only when the output is in the high state and Vq > Vqq. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package T/jerma/Cons/cferaf/ons application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 





SN54LVT16373 

SN74LVT16373 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 



3.6 

2.7 

3.6 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


5.5 

5.5 

V 

lOH 

High-level output current 


-24 

-32 

mA 

iOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fail rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


■^55 

125 

-40 

86 

"C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN54LVT16373, SN74LVT16373 

3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCBS144E - MAY 1992 - REVISED JANUARY 1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT16373 

SN74LVT16373 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V, l|=-18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = MIN to MAXt, Iqh = -100 pA 

Vcc-3.2 

Vcc-3.2 

V 

Vcc = 2.7 V, Iqh = - 8 

2.4 

2.4 

Vcc = 3V 

lOH = - 24 mA 

2 


I0H*~32 mA 


2 

VOL 

Vcc = 2.7 V 

lOL * 133 mA 

0.2 

0.2 

V 

lOL = 24 mA 

0.5 

0.5 

Vcc = 3V 

IOL= 13 niA 

0.4 

0.4 

•OL = 32 mA 

0.5 

0.5 

lOL = 48 mA 

0.55 


lOL = 34 mA 


0.55 

■ 


Vcc = 0 or MAXt, V| = 5.5V 

40 

10 

mA 

Control inputs 

Vcc = 3.6 V, V| = Vcc or GND 

±1 

±1 

Data inputs 

Vcc = 3.6 V 

< 

II 

< 

o 

o 

1 

1 

|V| = 0 1 

-5 

-5 

hoff I 

|Vcc = 0, V|orVo = 0to4.5V | 

±100 

±100 

pA 

l|{holcl) 

Data inputs 

> 

CO 

ii 

O 

O 

> 

|V| = 0.8V 1 

75 

75 

mA 

> 

CM 

II 

> 

-75 

-75 

lOZH 

Vcc = 3.6 V, Vo = 3 V 

5 

5 

pA 

lOZL 

Vcc = 3.6 V, Vo = 0.5 V 

-5 

-5 

pA 

icc 

Outputs high 

Vcc = 3.6 V, lO = 0, 

V|-Vcc or GND 

0.09 

0.09 

mA 

Outputs low 

5 

5 

Outputs disabled 

0.09 

0.09 

Alcc§ 

Vcc = 3Vto3.6V, 

One input at Vcc “ O-® V, 

Other inputs at Vcc O'' GND 

0.2 

0.2 

mA 

Ci 

V| = 3VorO 

5 

5 

PF 

^0 

Vo*3VorO 

9.5 

9.5 

PF 


t All typical values are at Vcc - 3-3 V, Ta = 25°C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in suppiy current for each input that is at the specified TTL voHage ievei rather than Vcc or GND. 


timino requirements over recommended operating free-air temperature range (unless otherwise 
noteo) (see Figure 1) 




SN54LVT16373 

SN74LVT16373 




ggggHiiM 

Vcc = 2.7 V 


Vcc = 2.7 V 

UNIT 



MIN MAX 

MIN MAX 

MIN MAX 

MIN MAX 


tw 

Pulse duration, LE high 

3.3 

3.3 

3.3 

3.3 

ns 

^su 

Setup time, data before LEi 

1 

1 

0.5 

0.5 

ns 

th 

Hold time, data after LEi 

2.6 

2.9 

1.8 

2 

ns 
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SN54LVT16373, SN74LVT16373 
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

_SCBS144E - MAY 1992 - REVISED JANUARY 1996 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(uniess otherwise noted) (see Figure 1) 





SN54LVT16373 

SN74LVT16373 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3V 
±0.3V 

Vcc = 

2.7 V 

UNIT 




MIN 

MAX 

MIN 

MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


tPLH 


Q 

0.5 

5.1 

5.8 

1.3 

2.7 

5 

5.7 

ns 

tPHL 


0.5 

5 

5.8 

1.4 

2.9 

4.9 

5.7 

•PLH 

LE 

Q 

1 

6.8 

7.3 


3.6 

6 

6.8 

ns 

tPHL 

1 

7.8 

8.9 

3 

4.7 

6.9 

8.8 

tpZH 

OE 

n 

0.5 

5.6 

6.4 

1 

2.9 

5.3 

6.3 

ns 

tpZL 

NJC 

0.5 

5.5 

6 

1.3 

3 

5.1 

5.9 

tPHZ 

OE 

o 

1 

7.2 

8 

2.7 

4.3 

6.8 

7.6 

ns 

tpLZ 

vj 

1 

6.1 

6.2 

2.6 

4 

5.8 

5.9 


t All typical values are at Vqc = 3-3 V, T/\ - 25'C. 


TtexAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


6-31 




































































SN54LVT16373, SN74LVT16373 

3.3-V ABT 16-BIT TRANSPARENT D-TYPE UTCHES 

WITH 3-STATE OUTPUTS 

SCBS144E - MAY 1992 - REVISED JANUARY 1996__ 


PARAMETER MEASUREMENT INFORMATION 


From Output__ 

Under Test 

Cl = 50 pF 
(see Note A) 


5000 

-AW- 


5000 


O Open 
9 QND 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Input 1.5 V 


)(E 


2.7 V 


OV 


Data Input 


VOLTAGE WAVEFORMS 
PULSE DURATION 


TEST 

SI 

*PLH/*PHL 

Open 

tpLZ/tpzL 

6V 

tPHZftPZH 

GND 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


2.7 V 
OV 

2.7 V 
OV 


Input 


Output 




»PLH -|<-Pj -P|— ‘PHL 




tPHL-W—P| P|-‘PLH 

-Vl I/— VOH 

Output \1-5V /1.5 V 

>-^-VoL 


2.7 V 
OV 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 



/- 

1.5 V 

V 

2.7 V 

OV 

tPZL—^ 

1 

w- 1 

j *PLZ-*j 

K- 

1 ^ 
1 

V" 1 

1/^ 

/Vol + 0.3V 

3 V 

VOL 

1 

1 tPHZ —►1 


tPZH—►! 


1 




~\i -i) 3Y ^OH 




* OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 U t^ < 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN54LVT162373, SN74LVT162373 
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCBS261D-JULY 1993-REVISED NOVEMBER 1995 


• Output Ports Have Equivalent 22-Q Series 
Resistors, So No External Resistors Are 
Required 

• State-oMhe-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Members of the Texas Instruments 
Widebus^'* Family 

• Support Mixed-Mode Signal Operation (5^V 
Input and Output Voltages With 3.3-V Vcc) 

• Support Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Support Live Insertion 

• Distributed Vcc Configuration 

Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mll 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 


SN54LVT162373... WD PACKAGE 
SN74LVT162373... DGG OR DL PACKAGE 
(TOP VIEW) 


1 

"*48] 

2 

47 ] 

3 

46 ] 

4 

45 ] 

5 

44 ] 

6 

43 ] 

7 

42 J 

8 

41 J 

9 

40 ] 

10 

39 ] 

11 

38 ] 

12 

37 ] 

13 

36 ] 

14 

35 ] 

15 

34 ] 

16 

33 ] 

17 

32 ] 

18 

31 ] 

19 

30 ] 

20 

29 ] 

21 

28] 

22 

27 ] 

23 

26 ] 

24 

25 ] 


description 

The ’LVT162373 are16-bit transparent D-type latches with 3-state outputs designed for low-voltage (3.3-V) Vqq 
operation, but with the capability to provide a TTL Interface to a 5-V system environment. These devices are 
particularly suitable for implementing buffer registers, I/O ports, bidirectional bus drivers, and working registers. 

The ’LVT162373 can be used as two 8-bit latches or one 16-bit latch. When the latch-enable (LE) input is high, 
the Q outputs follow the data (D) inputs. When LE Is taken low, the Q outputs are latched at the levels set up 
at the D inputs. 


Widebus is a trademark of Texas Instruments Incorporated. 


ADVANCE INFORMATION concerns new products In the sampling or 
preproduction phase of development characteristic data and other 
specifications are subject to change without notice. 
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SN54LVT162373, SN74LVT162373 

3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCBS261D - JULY 1993 - REVISED NOVEMBER 1995_ 


description (continued) 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normai iogic state (high 
or low logic ievels) or a high-impedance state, in the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without interface or pullup components. 

OE does not affect internal operations of the latch. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 

The outputs, which are designed to source or sink up to 12 mA, include 22-Q series resistors to reduce overshoot 
and undershoot. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic ievel. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capabiiity of the driver. 

The SN74LVT162373 is avaiiable in Ti’s shrink smali-outline (DL) and thin shrink smail-outline (DGG) 
packages, which provide twice the i/0 pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 

The SN54LVT162373 is characterized for operation over the full military temperature range of-55®C to 125®C. 
The SN74LVT162373 is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 
(each 8-bit section) 


INPUTS I 

OUTPUT 

Q 

OE 

LE 

D 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

Z 
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SN54LVT162373, SN74LVT162373 
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCBS261D -JULY 1993- REVISED NOVEMBER 1995 


logic symbolt logic diagram (positive logic) 



tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)4: 


Supply voltage range, Vcc .. “0-5 V to 4.6 V 

Input voltage range, V| (see Note 1) ... -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current into any output in the low state, Iq . 30 mA 

Current into any output in the high state, Iq (see Note 2) . 30 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DGG package.0.85 W 

DL package.1.2 W 

Storage temperature range, Tgtg . -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2 . This current flows only when the output is in the high state and Vq > Vqq. 

3. The maximum package power dissipation is calculated using a junction temperature of 1 SO^C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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ADVANCE INFORMATION 


SN54LVT162373, SN74LVT162373 

3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SCBS261D - JULY 1993 - REVISED NOVEMBER 1995_ 


recommended operating conditions (see Note 4) 





SN54LVT162373 

SN74LVT162373 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 



3.6 

mm 

3.6 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


5.5 

5.5 

V 

•oh 

High-level output current 


-12 

-12 

mA 

lOL 

Low-level output current 


12 

12 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

' 125 

-40 

85 

‘’C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 


electricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT162373 

SN74LVT162373 

UNIT 

MIN MAX 

MIN MAX 

V|K 

Vcc = 2.7 V, l|=-18mA 

-1.2 

-1.2 

V 

vqh 

< 

E 

<N 

1 

il 

X 

P 

>“ 

CO 

O 

2 

2 

V 

VOL 

VcC = 3V, IOL=12mA 

0.8 

0.8 

V 

l| 

Vcc = 0 or MAXt, V| = 5.5 V 

10 

10 

mA 

Vcc-3.6 V 

V| = Vcc or GND 

Control pins 

±1 

±1 

O 

ii 

> 

Data pins 

1 

1 

V| = o 

-5 

-5 

loff 

VcC-0. V|orVo = 0to4.5V 


±100 

pA 

J|(hold) 

VCC-3V 

V| = 0.8 V 

A inputs 

75 

75 

pA 

< 

Ii 

N) 

< 

-75 

-75 

lOZH 

Vcc = 3.6 V, Vo = 3 V 

1 

1 

pA 

lOZL 

Vcc - 3.6 V, Vo = 0.5 V 

-1 

-1 

pA 

icc 

Vcc-3.6 V, «O = 0. 

V|-Vcc or GND 

Outputs high 

0.19 

0.1 

mA 

Outputs low 

5 

5 

Outputs disabled 

0.19 

0.1 

Alec* 

Vcc = 3 V to 3.6 V, One input at Vcc “ 3*3 V, 

Other inputs at Vcc or GND 

0.2 

0.2 

mA 

Ci 

V| = 3VorO 



PF 

Co 

Vo = 3 V or 0 



PF 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc of GND. 
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SN54LVT16374, SN74LVT16374 
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCBS145E - MAY 1992 - REVISED JANUARY 1996 


• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Members of the Texas Instruments 
Widebus^** Family 

• Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 

• Support Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25'’C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hoid Data Inputs Eliminate the Need 
for External Puilup Resistors 

• Support Live Insertion 

• Distributed Vqc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Smaii-Outiine (DL) and Thin Shrink 
Smaii-Outiine (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Fiat (WD) Package 
Using 25-mil Center-to-Center Spacings 


SN54LVT16374... WD PACKAGE 
SN74LVT16374... DGG OR DL PACKAGE 
fTOP VIEW) 



1CLK 

1D1 

1D2 

GND 

1D3 

1D4 

Vcc 

1D5 

1D6 

GND 

1D7 

1D8 

2D1 

2D2 

GND 

2D3 

2D4 

Vcc 

2D6 

2D6 

GND 

2D7 

2D8 

2CLK 


description 

The ’LVT16374 are 16-bit edge-triggered D-type flip-flops with 3-state outputs designed for low-voltage (3.3-V) 
Vcc operation, but with the capability to provide a TTL interface to a 5-V system environment. These devices 
are particularly suitable for implementing buffer registers, i/O ports, bidirectional bus drivers, and working 
registers. 

These devices can be used as two 8-bit flip-flops or one 16-bit flip-flop. On the positive transition of the clock 
(CLK), the Q outputs of the flip-flop take on the logic levels set up at the data (D) inputs. 

A buffered output-enable (OE) Input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or puilup components. 

OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 


Widebus is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information to current ae of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN54LVT16374, SN74LVT16374 

3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCBS145E - MAY 1992 - REVISED JANUARY 1996_ 


description (continued) 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT16374 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the I/O pin count and functionality of standard smali-outllne packages in the same 
printed-circuit-board area. 

The SN54LVT16374 is characterized for operation over the full military temperature range of “56°C to 125°C. 
The SN74LVT16374 is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 
(each flip-flop) 


INPUTS 

OUTPUT 

0 

^ CLK D 

L T H 

H 

L T L 

L 

L HorL X 

QO 

H X X 

Z 


logic symbolt 


logic diagram (positive iogic) 


10E 

1CLK 

2 ^ 

2CLK 

1D1 

1D2 

1D3 

1D4 

1D5 

1D6 

1D7 

IDS 

2D1 

2D2 

2D3 

2D4 

2D5 

2D6 

2D7 

2D8 


48 

24 K 

25 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 


1EN 


> Cl 


2EN 


> C2 



_c 

bE_ 

ZJ3 


2D 


2V 


3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 


101 

102 

103 

104 

105 

106 

107 

108 
201 
202 

203 

204 

205 

206 

207 

208 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 



To Seven Other Channels 



^ Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


6-38 



SN54LVT16374, SN74LVT16374 
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

_SCBS145E- MAY 1992 - REVISED JANUARY 1996 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . “0-5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current into any output in the low state, \o: SN54LVT16374 . 96 mA 

SN74LVT16374 . 128mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT16374 . 48 mA 

SN74LVT16374 .. 64 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . ’’^0 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DGG package.0.85 W 

DL package.1.2 W 

Storage temperature range, Tgtg . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current flows only when the output is in the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150*C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations a^^pWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 





SN54LVT16374 

SN74LVT16374 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


2.7 

3.6 

2.7 

3.6 

V 

V|H 

High-level Input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


5.5 

5.5 

V 

lOH 

High-level output current 


-24 

-32 

mA 

lOL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

ta 

Operating free-air temperature 


-55 

125 

-40 

85 

“C 


NOTE 4: Unused controi inputs must be heid high or low to prevent them from floating. 
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SN54LVT16374, SN74LVT16374 

3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCBS145E - MAY 1992 - REVISED JANUARY 1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT16374 

SN74LVT16374 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V. l| = -18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = MINtoMAXi. loH=-100iiA 

Vcc-0.2 

Vcc-0.2 

V 

Vcc = 2.7 V. IOH = -8mA 

2.4 

2.4 

Vcc = 3V 

lOH = - 24 mA 

2 


lOH “ -32 mA 


2 

VoL 

Vcc = 2.7 V 

•OL = 100 |iA 

0.2 

0.2 

V 

lOL = 24 mA 

0.5 

0.5 

Vcc = 3V 

lOL = 16 mA 

0.4 

0.4 

lOL = 32 mA 

0.5 

0.5 

lOL = 48 mA 

0.55 


lOL = 34 mA 


0.55 

■ 


Vcc »0 or MAX*, V|-5.5V 

10 

10 

mA 

Control inputs 

Vcc = 3.6 V, V| = Vcc or CND 

±1 

±1 

Data inputs 

Vcc = 3.6 V 

< 

II 

< 

o 

o 

1 

1 

|V| = 0 I 

-5 

-5 

1 'off 1 

I Vcc = 0. V| or Vq = 0 to 4.5 V | 

±100 

±100 

pA 

l|(hold) 

Data inputs 

VcC = 3V 

I V| = 0.8 V I 

75 

75 

pA 

> 

CM 

H 

-75 

-75 

lOZH 

Vcc = 3.6 V, Vo = 2.7 V 

5 

5 

pA 

Iqzl 

Vcc = 3.6 V, Vo = 0.5 V 

-5 

-5 

pA 

Ice 

Outputs high 

Vcc = 3.6 V, IO = 0, 

V|-Vcc or GND 

0.1 

0.1 

mA 

Outputs low 

5 

5 

Outputs disabled 

0.1 

0.1 

AlcC^ 

Vcc = 3 V to 3.6 V, 

One input at Vcc ” 0.6 V, 

Other inputs at Vcc or GND 

0.2 

0.2 

mA 

Ci 

V| = 3 V or 0 

5 

5 

PF 

Co 

Vo = 3 V or 0 

9.5 

9.5 

PF 


t All typical values are at Vcc = 3.3 V, Ta = 25®C, 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 



SN54LVT16374 

SN74LVT16374 

UNIT 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 


Vcc = 2.7 V 

MIN MAX 

MIN MAX 

MIN MAX 

MIN MAX 

fclock Clock frequency 

0 150 

0 150 

0 150 

0 150 

MHz 

tw Pulse duration, CLK high or low 

3.3 

3.3 

3.3 

3.3 

ns 


High or low 

2.8 

3.3 

2.2 

2.6 

ns 

th Hold time, data after CLKT 

High or low 

0.6 

0.5 

0.6 

0 

ns 
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SN54LVT16374, SN74LVT16374 
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

_SCBS145E - MAY 1992 - REVISED JANUARY 1996 


switching characteristics over recommended operating free-air temperature range, C|. = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

SN54LVT16374 

SN74LVT16374 

UNIT 

Vpc = 3.3V 
±0.3V 

Vcc = 2.7 V 

Vcc = 3-3 V 
±0.3V 

Vcc = 2.7 V 

MIN MAX 

MIN MAX 

MIN TYPt MAX 

MIN MAX 

^max 



150 

150 

150 

150 

MHz 

tPLH 

CLK 

Q 

1.9 6.6 

7.4 

1.9 3.6 6.3 

7 

ns 

>PHL 

2.3 6.9 

7.5 

2.3 4.1 6.6 

7.2 

tPZH 

OE 

Q 

1 5.6 

6.4 

1 2.7 5.3 

6.3 

ns 

tpZL 

1.3 5.3 

6 

1.3 2.8 5.1 

5.9 

tPHZ 

OE 

Q 

1 7.2 

8.2 

2.7 4.3 6.8 

7.6 

ns 

tPLZ 

2.6 6.1 

8.2 

2.6 3.9 5.8 

5.9 


t All typical values are at Vcc = 3-3 V, T/\ = 25‘'C. 
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SN54LVT16374, SN74LVT16374 

3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCBS145E - MAY 1992 - REVISED JANUARY 1996_ 


PARAMETER MEASUREMENT INFORMATION 




Data Input 


TEST 

SI 

tPLH/tPHL 

tPLZ/tPZL 

tPHZ'tPZH 

Open 

6V 

GND 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 


~ X“'' 


1.6 V 


tpLH -|<- 1 \ -►{— ‘PHL 

I 

— !_/" 

I I 

•PHL—K- 


^ ►l - tpLH 


-1.5 V 


2.7 V 
OV 

VOH 

VOL 

VOH 

VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI ateV 
(see Note B) 

Output 
Waveform 2 
SlatGND 
(see Note B) 




tpZL —W— 

' tpLZ -Pl [«- 


I 

I I tpHZ 

tpzH -^1 |<- I 


VOH-0.3V 


2.7 V 
OV 

3V 

VOL 

VOH 
« OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internai conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internai conditions such that the output is high except when disabled by the output control. 

C. Ail input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, t^ < 2.5 ns, tf ^ 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN54LVT162374, SN74LVT162374 
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

_ SCBS262C - JULY 1993 - REVISED JULY 1995 


Output Ports Have Equivalent 22-Q Series 
Resistors, So No External Resistors Are 
Required 

State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low^Static Power 
Dissipation 

Members of the Texas Instruments 
Wldebus'^^ Family 

Support Mixed-Mode Signal Operation (5-V 
input and Output Voltages With 3.3-V Vcc) 
Support Unregulated Battery Operation 
Down to 2.7 V 

Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3-3 Y Ta = 25°C 
ESD Protection Exceeds 2000 V Per 
M1L-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 
Bus-Hold Data inputs Eliminate the Need 
for External Pullup Resistors 
Support Live insertion 
Distributed Vcc Configuration 

Minimizes High-Speed Switching Noise 
Flow-Through Architecture Optimizes 
PCB Layout 


SN54LVT162374... WD PACKAGE 
SN74LVT162374... DGG OR DL PACKAGE 
(TOP VIEW) 



48 

2 

47 

3 

46 

4 

45 

5 

44 

6 

43 

7 

42 

8 

41 

9 

40 

10 

39 

11 

38 

12 

37 

13 

36 

14 

35 

15 

34 

16 

33 

17 

32 

18 

31 

19 

30 

20 

29 

21 

28 

22 

27 

23 

26 

24 

25 


] 1D4 

I Vcc 

] 1D5 
] 1D6 

]gnd 

] 1D7 
] 1D8 
]2D1 
]2D2 

]gnd 

]2D3 

]2D4 

3 Vcc 

]2D5 

]2D6 

]gnd 

]2D7 

P2D8 


• Package Options include Plastic 300-mil 
Shrink Smaii-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 


description 

The ’LVT162374 are 16-bit edge-triggered D-type fiip-fiops with 3-state outputs designed for iow-voitage (3.3-V) 
Vcc operation, but with the capability to provide a TTL Interface to a 5-V system environment. They are 
particularly suitable for implementing buffer registers, I/O ports, bidirectional bus drivers, and working registers. 

The ’LVT162374 can be used as two 8-bit flip-flops or one 16-bit flip-flop. On the positive transition of the clock 
(CLK), the Q outputs of the flip-flop take on the logic levels set up at the D inputs. 


JVjdebu^^^rademarkonexa^ns^^ 


ADVANCE INFORMATION concerns new products In the sampling or 
preproductlon phase of development Cnaractarlstic data and other 
specifications are subject to change without notice. 
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ADVANCE INFORMATION 


SN54LVT162374, SN74LVT162374 

3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCBS262C - JULY 1993 - REVISED JULY 1995 _ 


description (continued) 

A buffered output-enable (OE) input can be used to place the eight outputs In either a normal logic state (high 
or iow iogic levels) or a high-impedance state. In the high-impedance state, the outputs neither ioad nor drive 
the bus iines significantiy. The high-impedance state and the increased drive provide the capability to drive bus 
iines without need for interface or puiiup components. 

OE does not affect internal operations of the fiip-fiop. Old data can be retained or new data can be entered whiie 
the outputs are in the high-impedance state. 

The outputs, which are designed to source or sink up to 12 mA, include 22rQ series resistors to reduce overshoot 
and undershoot. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqc through a puiiup 
resistor; the minimum value of the resistor is determined by the current-sinking capabiiity of the driver. 

The SN74LVT162374 is available in Tl’s shrink small-outline (DL) and thin shrink smail-outline (DGG) 
packages, which provide twice the I/O pin count and functionaiity of standard small-outline packages in the 
same printed-circuit-board area. 

The SN54LVT162374 is characterized for operation over the full military temperature range of-55°C to 125°C. 
The SN74LVT162374 is characterized for operation from -40°C to 85®C. 


FUNCTION TABLE 
(each flip-flop) 


{ INPUTS I 

OUTPUT 

Q 

OE 

CLK 

D 

L 

T 

H 

H 

L 

T 

L 

L 

L 

L 

X 

Qq 

H 

X 

X 

z 
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SN54LVT162374, SN74LVT162374 
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

_SCBS262C - JULY 1993 - REVISED JULY 1995 


logic symbolt 


logic diagram (positive logic) 



tlhis symbol is In accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 



To Seven Other Channels 



To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc ... -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) .-0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current into any output In the low state, Iq . 30 mA 

Current into any output in the high state, Iq (see Note 2) . 30 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . “50 niA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package.0.85 W 

DL package.1.2 W 

Storage temperature range, Tgtg . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The Input and output negative-voltage ratings may be exceeded if the Input and output clamp-current ratings are observed. 

2. This current flows only when the output Is in the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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ADVANCE INFORMATION 


SN54LVT162374, SN74LVT162374 

3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCBS262C- JULY 1993 - REVISED JULY 1995_ 


recommended operating conditions (see Note 4) 





SN54LVT162374 

SN74LVT162374 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


2.7 

3.6 

■QQI 

3.6 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


5.5 

5.5 

V 

lOH 

High-level output current 


-12 

-12 

mA 

lOL 

Low-level output current 


12 

12 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 



NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 


eiectrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT162374 

SN74LVT162374 

UNIT 

MIN MAX 

MIN MAX 

V|K 

Vcc = 2.7 V, l|=-18mA 

-1.2 

-1.2 

V 

Vqh 

Vcc = 3V, IOH=-12mA 

2 

2 

V 

VOL 

Vcc = 3V, IOL='12mA 

0.8 

0.8 

V 

l| 

Vcc = 0 or MAXt, V| = 5.5 V 

10 

10 

\iA 

Vcc = 3.6 V 

V| = Vcc or GND 

Control inputs 

±1 

±1 

II 

< 

o 

o 

Data inputs 

1 

1 

V| = o 

-5 

-5 

•off 

Vcc = V| or Vq ® 0 to 4.5 V 


±100 

|xA 

l|(hold) 

< 

o 

o 

II 

CO 

< 

V|*0.8V 

A inputs 

75 

75 

pA 

> 

<M 

II 

> 

-75 

-75 

IQZH 

Vcc “ 3.6 V, Vo = 3 V 

1 

1 

mA 

•OZL 

Vcc»3.6V, Vo = 0.5V 

-1 

-1 

pA 

•cc 

Vcc = 3.6 V, '0 = 0, 

V|-Vcc or GND 

Outputs high 

0.19 

0.1 

mA 

Outputs low 

5 

5 

Outputs disabled 

0.19 

0.1 

Alcc^ 

Vcc “ 3 V to 3.6 V, One input at Vcc “ O-® V, 

Other inputs at Vcc or GND 

0.2 

0.2 

mA 

Ci 

V| = 3VorO 



PF 

Co 

Vo»3VorO 



PF 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t This is the increase in supply current for each input that is at the specified TTL voltage level rather than or GND. 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


6-46 




































































































SN54LVT16500, SN74LVT16500 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS146C - MAY 1992 - REVISED JULY 1995 


• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Members of the Texas Instruments 
Widebus^** Family 

• Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 

• Support Unregulated Battery Operation 
Down to 2.7 V 

• UBT^** (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C =; 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Puilup Resistors 

• Support Live Insertion 

• Distributed Vcc Configuration 

Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mii 
Fine-Pitch Ceramic Fiat (WD) Package 
Using 25-mil Center-to-Center Spacings 


SN54LVT16500... WD PACKAGE 
SN74LVT16500... DGG OR DL PACKAGE 
(TOP VIEW) 



description 

The ’LVT16500 are 18-bit universal bus transceivers designed for iow-voitage (3.3-V) Vqc operation, but with 
the capability to provide a TTL interface to a 5-V system environment. 

Data flow I n each d irec tion is c ontrolled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (CLKAB and CLKBA) inputs. For A-to-B data fl ow, the d evice operates in the transparent mode when 
LEAB is high. When LEAB is low, the A data is latched if CLKAB is heid at a hi gh or iow logic ievel. If LEAB Is 
low, the A-bus data is stored in the latch/flip-flop on the high-to-low transition of CLKAB. Output-enable OEAB 
is active high. When OEAB is high, the B-port outputs are active. When OEAB is low, the B-port outputs are in 
the high-impedance state. 


Widebus and UBT are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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SN54LVT16500, SN74LVT16500 

3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS146C - MAY 1992 - REVISED JULY 1995_ 


description (continued) 

Data flow for B to A is similar to that of A to B b ut uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high and OEBA is active low). 

Active bus-hoid circuitry is provided to hoid unused or floating data Inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. OE 
should be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by the 
current-sourcing capability of the driver. 

The SN74LVT16500 is available in Tl’s shrink small-outline (DL) and thin shrink small-outiine (DGG) packages, 
which provide twice the I/O pin count and functionality of standard small-outline packages In the same 
printed-circuit-board area. 

The SN64LVT16500 is characterized for operation over the full military temperature range of -55®C to 125®C. 
The SN74LVT16500 is characterized for operation from “40®C to 85®C. 


FUNCTION TABLEt 


INPUTS 

OUTPUT 

B 

OEAB 

LEAB 

CLKAB 

A 

L 

X 

X 

X 

Z 

H 

H 

X 

L 

L 

H 

H 

X 

H 

H 

H 

L 

i 

L 

L 

H 

L 

i 

H 

H 

H 

L 

H 

X 

Bo* 

H 

L 

L 

X 

Bo§ 


t A-to-B data flow is shown: B-to-A flow is similar but 
uses OEBA, LEBA, and CLKBA. 
t Output level before the indicated steady-state input 
conditions were established 
§ Output level before the indicated steady-sta te input 
conditions were established, provided that CLKAB 
w^s low before LEAB went low 
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SN54LVT16500, SN74LVT16500 

3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS146C - MAY 1992 - REVISED JULY 1995_ 


logic diagram (positive iogic) 



absoiute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc .. ”0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) .-0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) _-0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT16500 . 96 mA 

SN74LVT16500 . 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT16500 . 48 mA 

SN74LVT16500 . 64 mA 

Input clamp current, Iik (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) ... -50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DGG package. 1 W 

DL package.1.4 W 

Storage temperature range, Tgtg . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current flows only when the output is in the high state and Vq > Vcq. 

3. The maximum package power dissipation is calculated using a junction temperature of 1 SO^C and a board trace length of 750 mils. 
For more information, refer to the Package T/rerma/Cons/cferaf/ons application note inthe 1994/ASryAc/var7ceofS/C/WOS Technology 
Data Book, literature number SCBD002B. 
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SN54LVT16500, SN74LVT16500 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS146C-MAY 1992-REVISED JULY 1995 


recommended operating conditions (see Note 4) 




SN54LVT16500 

SN74LVT16500 

UNIT 



MIN MAX 

MIN MAX 

Vcc 

Supply voltage 

2.7 3.^ 

2.7 3.6 

V 

V|H 

High-level input voltage 

matm 

2 

V 

V|L 

Low-level input voltage 

#•8 

0.8 

V 

V| 

Input voltage 

. .5^5.5 

5.5 

V 

bH 

High-level output current 

0 " -24 

-32 

mA 

lOL 

Low-level output current 

48 

64 

mA 

At/Av 

Input transition rise or fail rate 

Outputs enabled 

mmam 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 125 

-40 85 

“C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 


PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT16500, SN74LVT16500 

3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS146C - MAY 1992 - REVISED JULY 1995_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT16500 

SN74LVT16500 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V, l|=-18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = min to MAXt, loH = -100 pA 

VcC-0.2 

VcC“0.2 

V 

Vcc = 2.7 V, fOH = ~ 3 fnA 

2.4 

2.4 

> 

CO 

II 

O 

O 

> 

I0H»-24 mA 

2 


IOH=“32mA 


2 

VOL 

Vcc* 2.7 V 

IOL = "fOO pA 

0.2 

0.2 

V 

lOL * 24 mA 

0.5 

0.5 

> 

CO 

O 

O 

> 

lOL* 16 mA 

0.4 

0.4 

lOL = 32 mA 

0.5 

0.5 

lOL = 48 mA 

0.55 


lOL = 64 mA 


0.55 

i| 

Vcc = 3.6 V, V| = Vcc or GND 

Control 

inputs 

^ ±1 

±1 

pA 

Vcc = 0orMAX4:, V| = 6.5V 


10 

Vcc = 3.6 V 

V| = 5.5 V 

A or B ports§ 


20 

< 

II 

o 

o 

W ^ 

5 

V|-o 

-10 

-10 

'off 

Vcc * 0, V| or Vo » 0 to 4.5 V 


±100 

pA 

l|(hold) 

> 

CO 

II 

O 

V| = 0.8 V 

A or B ports 

75 

75 

pA 

> 

Csl 

II 

> 

-75 

-75 

'OZH 

Vcc = 3.6 V, Vo = 3 V 

1 

1 

pA 

lOZL 

Vcc = 3.6 V, Vo = 0.5 V 

-1 

-1 

ISiH 

fee 

Vcc = 3.6 V, lO = 0, 

V|-Vcc orGND 

Outputs high 

0.12 

0.12 

mA 

Outputs low 

5 

5 

Outputs 

disabled 

0.12 

0.12 

AlcC^ 

Vcc = 3 V to 3.6 V, One input at Vcc ~ 0.6 V, 

Other inputs at Vcc or GND 

0.2 

0.2 

mA 

Ci 

V|-3VorO 

3.5 

3.5 

PF 

Qo 

Vo = 3VorO 

12 

12 

pF 


t All typical values are at Vcc = 3-3 V, = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vcc of GND 

If This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc of GND. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT16500, SN74LVT16500 
3.3-V ABT 18>BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

_SCBS146C - MAY 1992 - REVISED JULY 1995 


timing requirements over recommended operating free-air temperature range (uniess otherwise 
noted) (see Figure 1) 



SN54LVT16500 

SN74LVT16500 

UNIT 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

MIN MAX 

MIN MAX 

MIN MAX 

MIN MAX 

^clock Clock frequency 

0 150 

0 125 

0 150 

0 125 

MHz 

tv/ Pulse duration 

LE high 

3.3 


3.3 

3.3 

ns 

CLK high or low 

3.3 


3.3 

3.3 

tsu Setup time 

A before CLKAB4. 

1.8 


1.8 

1.1 

ns 

B before CLKBA4^ 

1.9 

4 ^ 1.2 

1.9 

1.2 

A or B before LEi, CLK high 

1 

^ 1.3 

2.2 

1.3 

A or B before LEi, CLK low 

2.7 ^ 

1.9 

2.7 

1.9 

th Hold time 

A or B after ClKi 

wmmmm 

1.2 

1.2 

1.2 

ns 

A or B after LEi 

0.9 

1.1 

0.9 

1.1 


switching characteristics 
'.unless otherwise noted) i 


over recommended operating free-air temperature range, C|, = 50 pF 
[see Figure 1) 





SN54LVT16500 

SN74LVT16500 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

UNIT 




MIN 

MAX 

MIN 

MAX 

MIN 

TYPt 

MAX 

MIN MAX 


^max 



150 

125 

150 

125 

MHz 

tpLH 

B or A 

A or B 

1.7 

5.8 

7 

1.7 

3 

5.4 

6.8 

ns 

tpHL 

1.6 

6 



1.6 

3.2 

5.9 

7.7 

tPLH 

LEBA or LEAB 

A rtr n 

2.3 

mn 

1^1 


2.3 

4 

7 

8.5 

ns 

tPHL 

f\ or D 


8.2 


9.8 

2.7 

4.3 

7.9 

9.7 

tPLH 

CLKBAor 

Aor B 

2 

mm 

^ 8.8 

2 

4.1 

7 

8.3 


tPHL 

CLKAB 

2^4_# 

10 

2.4 

4.4 

7.9 

9.9 

ns 

tpZH 

OEBAor 

Aor B 

1.2 


6.1 

1.2 

3 

5 

5.9 

ns 

‘PZL 

OEAB 



7 

1.5 

3 

5.8 

6.9 

tPHZ 

CEBAor 

AorB 

2.7 

7.7 

8.6 

2.7 

4.6 

m 

8.3 

ns 

tPLZ 

OEAB 

2.8 

mn 

7.7 

2.8 

4.7 

6.7 

7.2 


t All typical values are at Vcc - 3-3 V, - 25"C. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Charaeterisdc data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT16500, SN74LVT16500 

3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS146C- MAY 1992 - REVISED JULY 1995_ 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


5000 

5000 


O Open 
9 GND 


LOAD CIRCUIT FOR OUTPUTS 


Timing input 



Data Input 


TEST 

SI 

tPLH/tPHL 

Open 

tPLZ/tPZL 

6V 

tPHZ/tPZH 

GND 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 




tPLH 


tPHL 



k 


♦j-‘PHL 



2.7 V 
OV 

VOH 

VOL 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI ateV 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


tpzL->i rt- I 

' tPLZ -♦{ f*- 




tpZH->| 



2.7 V 
OV 

3V 

VOL 

VOH 
« OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq » 50 O, tp < 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT16501, SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

_SCBS147D - MAY 1992 - REVISED JULY 1995 


State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

Members of the Texas Instruments 
Widebus^^ Family 

Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 
Support Unregulated Battery Operation 
Down to 2.7 V 

UBV** (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 
Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 
ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 
Support Live Insertion 

Distributed Vcc Configuration 

Minimizes High-Speed Switching Noise 
Fiow-Through Architecture Optimizes 
PCB Layout 

Package Options Include Plastic 300-mli 
Shrink Small-Outiine (DL) and Thin Shrink 
Smali-Outiine (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mii Center-to-Center Spacings 


SN54LVT16501 ... WD PACKAGE 
SN74LVT16501 ... DGG OR DL PACKAGE 
(TOP VIEW) 


oeab[ 


56 ] 

leab[ 

2 

55 ] 

A1[ 

3 

54 ] 

GND [ 

4 

53 ] 

A2[ 

6 

52] 

A3[ 

6 

51 ] 

Vcc [ 

7 

50 ] 

A4[ 

8 

49 ] 

Asi 

9 

48 ] 

A6[ 

10 

47] 

GND [ 

11 

46 ] 

A7[ 

12 

45 ] 

A8t 

13 

44 ] 

A9[ 

14 

43] 

A10[ 

15 

42] 

All [ 

16 

41] 

A12[ 

17 

40 ] 

gnd[ 

18 

39 ] 

A13[ 

19 

38 ] 

A14[ 

20 

37] 

A15[ 

21 

36 ] 

Vcc i 

22 

35 ] 

A16[ 

23 

34] 

A17[ 

24 

33 ] 

gnd[ 

25 

32 ] 

A18[ 

26 

31 ] 

5eba[ 

27 

30 ] 

leba[ 

28 

29 ] 


GND 

CLKAB 

B1 

GND 

B2 

B3 

Vcc 

B4 

B5 

B6 

GND 

B7 

B8 

B9 

B10 

B11 

B12 

GND 

B13 

B14 

B15 

Vcc 

B16 

B17 

GND 

B18 

CLKBA 

GND 


description 

The 'LVT16501 are 18-bit universal bus transceivers designed for low-voltage (3.3-V) Vqc operation, but with 
the capability to provide a TTL Interface to a 6-V system environment. 

Data flow In each direction Is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (CLKAB and CLKBA) Inputs. For A-to-B data flow, the devices operate in the transparent mode when 
LEAB Is high. When LEAB Is low, the A data is latched if CLKAB is held at a high or low logic level. If LEAB is 
low, the A-bus data Is stored In the latch/fllp-flop on the low-to-high transition of CLKAB. When OEAB is high, 
the outputs are active. When OEAB Is low, the outputs are in the high-impedance state. 


Widebus and UBT are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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SN54LVT16501, SN74LVT16501 

3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

sees 147D - MAY 1992 - REVISED JULY 1995__ 


description (continued) 

Data flow for B to A Is similar to that of A to B b ut uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high and OEBA is active low). 

Active bus-hold circuitry is provided to hold unused or floating data Inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vec through a pullup 
resistor. The minimum value of the resistor is determined by the current-sinking capability of the driver. OE 
should be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by the 
current-sourcing capability of the driver. 

The SN74LVT16501 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the input/output (I/O) pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 

The SN54LVT16501 is characterized for operation over the full military temperature range of -55°C to 125®C. 
The SN74LVT16501 is characterized for operation from -40®C to 85®C. 


FUNCTION TABLEt 


1 INPUTS 1 

OUTPUT 

B 

OEAB 

LEAB 

CLKAB 

A 

L 

X 

X 

X 

Z 

H 

H 

X 

L 

L 

H 

H 

X 

H 

H 

H 

L 

T 

L 

L 

H 

L 

T 

H 

H 

H 

L 

H 

X 

Bo* 

H 

L 

L 

X 

Bo§ 


t A-to-B data flow is shown; B-to-A flow is similar but 
uses OEBA, LEBA, and CLKBA. 
t Output level before the indicated steady-state input 
conditions were established, provided that CLKAB 
was high before LEAB went low 
§ Output level before the indicated steady-state input 
conditions were established 
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3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
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logic diagram (positive logic) 
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SN54LVT16501, SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

_SCBS147D - MAY 1992 - REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noteci)t 


Supply voltage range, Vcc . “0-5 V to 4.6 V 

Input voltage range, V| (see Note 1) .. -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT16501 .. 96 mA 

SN74LVT16501 . 128mA 

Current Into any output in the high state, Iq (see Note 2): SN54LVT16501 . 48 mA 

SN74LVT16501 . 64 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . "50 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 3): DGG package. 1 W 

DL package.1.4 W 

Operating free-air temperature range,TA: SN54LVT16501 . -55°C to 125°C 

SN74LVT16501 .... -40°Cto85°C 

Storage temperature range, Tstg ... — .......... -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2, This current flows only when the output is in the high state and Vq > Vqc. 

3. The maximum package power dissipation is calculated using a junction temperature of 1 SO^C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations app\\cai\or\ note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 





SN54LVT16501 

SN74LVT16501 

UNIT 




MIN MAX 

MIN 

MAX 

Vcc 

Supply voltage 


mEOBi 

wm 

3.6 

V 

V|H 

High-level Input voltage 


2 ,# 

2 

V 

V|L 

Low-level input voltage 


#•8 

0.8 

V 

V| 

Input voltage 


.C 5.5 

5.5 

V 

lOH 

High-level output current 


rntmEM 

-32 

mA 

lOL 

Low-level output current 


mmEE 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 


10 

ns/V 

Ta 

Operating free-air temperature 


-55 125 

-40 

85 

“C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT16501, SN74LVT16501 

3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS147D - MAY 1992 - REVISED JULY 1995_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT16501 

SN74LVT16501 

UNIT 

MIN TYPT max 

MIN TYPt MAX 

V|K 

Vcc “2.7 V, l|=-18mA 

-1.2 

-1.2 

V 

VOH 

Vcc * min to MAXt, Iqh = “100 pA 

Vcc-0.2 

Vcc-0.2 

V 

Vcc = 2.7 V, Iqh = - 8 mA 

2.4 

2.4 

VcC“3V 

Iqh = - 24 mA 

2 


Iqh--- 32 mA 


2 

VOL 

Vcc “2.7 V 

IOL“ lOO 

0.2 

0.2 

V 

Iql “ 24 mA 

0.5 

0.5 

VcC“3V 

IqL- 16 mA 

0.4 

0.4 

Iql - 32 mA 

0.5 

0.5 

Iql = 48 mA 

0.55 


Iql “ 84 mA 


0.55 

1 

Control pins 

Vcc “3.6 V, V| = VccorGND 

# ±1 

±1 

mA 

Vcc = 0 or MAX*, V|.5.5V 

#- 10 

10 

A or B ports§ 

Vcc-3.6 V 

V|» 5.5 V 

fi- 20 

20 

< 

H 

< 

o 

o 

^ 1 

1 

V|-o 


-5 

hoff 

Vcc “ 0, V| or Vq = 0 to 4.5 V 


±100 

pA 

l|(hold) 

A or B ports 

> 

CO 

H 

O 

O 

> 

V|=:0.8V 

75 

75 

pA 

> 

<M 

II 

> 

-75 

-75 

Iqzh 

Vcc “3.6 V, Vo = 3V 

1 

1 

pA 

iqzl 

Vcc “ 3.6 V, Vo = 0.5 V 

-1 

-1 

pA 

icc 

Vcc “3.6 V, iO“0, 

Vj-Vcc or GND 

Outputs high 

0.12 

0.12 

mA 

Outputs low 

5 

5 

Outputs disabled 

0.12 

0.12 

Alcc^ 

Vcc “ 3 V to 3.6 V, One Input at Vcc ~ 8.6 V, 
Other inputs at Vcc or GND 

0.2 

0.2 

mA 

Ci 

V|=3VorO 

3.5 

3.5 

PF 

Cio 

Vo = 3VorO 

12 

12 

pF 


t All typical values are at Vqc = 3.3 V, Ta » 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vqq or GND 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


PRODUCT PREVIEW Information concerns products In the formative or 

2 phase of development Characteristic data and other 
cations are design goals. Texas Instruments reserves the right to 
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SN54LVT16501, SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

_SCBS147D - MAY 1992 - REVISED JULY 1995 


timing requirements over recommended operating free-air temperature range (uniess otherwise 
noted) (see Figure 1) 



SN54LVT16501 

SN74LVT16501 

UNIT 

Vcc = 3.3V 
±0.3V 

VcC = 2.7V 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

MIN MAX 

MIN MAX 

MIN MAX 

MIN MAX 

^clock Clock frequency 

0 150 

0 125 

0 150 

0 125 

MHz 

\\f^ Pulse duration 

LE high 

3.3 

3.^ 

3.3 

3.3 

ns 

CLK high or low 

3.3 

0 _ 

3.3 

3.3 

tsu Setup time 

A before CLKABT 

1.6 

_ 

1.6 

2.1 

ns 

B before CLKBAt 

1.6 

OH 

1.6 

2.1 

A or B before LEi, CLK high 

2.6 

^ 1.9 

2.6 

1.9 

A or B before LEi, CLK low 

_g # 

1.3 

2 

1.3 

th Hold time 

A or B after GLKT 


2.1 

2 

2.1 

ns 

A or B after LEi 

0.9 

1.2 

0.9 

1.2 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

SN54LVT16501 

SN74LVT16501 

UNIT 

bssdi 

Vcc = 2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

MIN MAX 

MIN MAX 

MIN TYPt MAX 

MIN MAX 

wmam 



150 

125 

150 

125 

MHz 

tPLH 

B or A 

Aor B 

1.7 5.4 

5.8 

1.7 3 5.4 

6.8 

ns 

<PHL 

1.6 6 


1.6 3.2 5.9 

7.7 

tPLH 

LEBA or LEAB 

A or B 



2.3 4 7 

8.5 

ns 

tPHL 

2.7 8.2 



9.7 

‘PLH 

CLKBA or 
CLKAB 

Aor B 


^ 9.7 


9.2 

ns 

‘PHL 


10.7 

3.5 5.4 8.9 

10.4 

tpZH 

OEBA orOEAB 

Aor B 

m^a 

6.1 

1.2 3 5 

5.9 

ns 

tpZL 


7 

1.5 3 5.8 

6.9 

‘PHZ 

OEBAorOEAB 

Aor B 

2.7 7.5 

8.5 

2.7 4.6 7.4 

8.3 

ns 

tPLZ 

2.8 6.8 

7.5 

2.8 4.7 6.7 

7.2 


t All typical values are at Vcc ” 3.3 V, = 25°C. 


PRODUCT PREVIEW Information concerns products In the formative or 

S hase of development Characteristic data and other 
ons are design goals. Texas Instruments reserves the right to 
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SN54LVT16501, SN74LVT16501 

3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS147D-MAY 1992-REVISED JULY 1995 _ 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 60 pF 
(see Note A) 


5000 

5000 


O 6V 

S1^ O Open 
Q GND 


TEST 

S1 

tPLH/tPHL 

tPLZ/tPZL 

tPHZ/tpZH 

Open 

6V 

GND 


LOAD CIRCUIT FOR OUTPUTS 





Timing Input 

Vl-SV 

_/l\ 

- 2.7 V 

- 

tw-M 




“ 0 V 

I 

I 

O 7 \# 


1 tsu ^ th 1 


-W — 

\l/ 

Z.7 Y 


_ 1 1 _ 

-2.7 V 

.5V 

-OV 

Input 


—. 0 V 

Data Input 



VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 


Input 


Output 


Output 



^.5V 


1 

^ fni II 

‘PLH p ^ 

1 

■1 

“ *PHL 

1 ^ 

ki-sv 

1 V-sv 

i 1 

tPHL— 14—ej 

1 N >i tpLH 

1 1 

N 

1 

1^1.5 V 

^1.5 V 


2.7 V 
OV 

VOH 

VOL 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 




2.7 V 
OV 


tpZL 14 - I 
! tpLz-H 

-O I 1/-3V 

^1.5V I yvoL + 0.3V 

'-1-^---VoL 

tPHZ ->! |4- 


tpZH ->! ( 4 - 

_^ 


5V 




Voh-0-3v'^O^^ 
-OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 60 t|- < 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN54LVT16543, SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_ _SCBS148C- MAY 1992 - REVISED JULY 1995 


State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

Members of the Texas Instruments 
Wldebus^'* Family 

Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 
Support Unregulated Battery Operation 
Down to 2.7 V 

Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 
ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 
Bus-Hold Data Inputs Eliminate the Need 
for External Puiiup Resistors 
Support Live Insertion 

Distributed Vcc ^^d GND Pin Configuration 
Minimizes High-Speed Switching Noise 

Flow-Through Architecture Optimizes 
PCB Layout 

Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 


SN54LVT16543... WD PACKAGE 
SN74LVT16543... DGG OR DL PACKAGE 
(TOP VIEW) 


15^ 

1LEAB 

1CEAB 

GND 

1A1 

1A2 

Vcc 

1A3 

1A4 

1A5 

GND 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

GND 

2A4 

2A5 

2A6 

Vcc 

2A7 

2A8 

GND 

2 CEAB 

2LEAB 

20EAB 



56 

2 

55 

3 

54 

4 

53 

5 

52 

6 

51 

7 

50 

8 

49 

9 

48 

10 

47 

11 

46 

12 

45 

13 

44 

14 

43 

15 

42 

16 

41 

17 

40 

18 

39 

19 

38 

20 

37 

21 

36 

22 

35 

23 

34 

24 

33 

25 

32 

26 

31 

27 

30 

28 

29 


]1LEBA 
]1CEBA 
]GND 
]1B1 
1B2 

Vcc 

1B3 

1B4 

1B5 

pGND 

1B6 

1B7 

1B8 

p2B1 

2B2 

2B3 

]GND 

]2B4 

2B5 

]2B6 

] Vcc 

]2B7 
]2B8 
]GND 
]2CEBA 
]2LEBA 
] 20EBA 


description 

The ’LVT16543 are 16-blt registered transceivers designed for low-voltage (3.3-V) Vcc operation, but with the 
capabiiity to provide a TTL interface to a 5-V system environ ment. T he se dev ices can be used as two 8- bit 
transce ivers or one 16-bit transceiver. Separate latch-enable (LEAB or LEBA) and output-enable (OEAB or 
OEBA) inputs are provided for each register to permit independent control in either direction of data flow. 

The A-to- B enab le (CEAB) input must be low in order to enter data from A or to output data from B. If C EAB 
Is low and LEAB is low, the A-to-B latc hes are tra nsparen t; a subsequent low-to-high transition of LEAB puts 
the A latches in the storage mode. With CEAB and OEAB both low, the 3-state B outputs are active an d reflect 
the da ta pr esent a t the output of the A latches. Data flow from B to A Is similar but requires using the CEBA, 
LEBA, and OEBA inputs. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


Widebus is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication data. Products conform to 
specifications par the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 
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SN54LVT16543, SN74LVT16543 

3.3-V ABT 16<BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS148C ~ MAY 1992 ~ REVISED JULY 1995_ 


description (continued) 

To ensure the high-impedance state during power up or power down, OE shouid be tied to Vcc through a puliup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74LVT16543 is available in Ti’s shrink smali-outline (DL) and thin shrink small-outilne (DGG) packages, 
which provide twice the I/O pin count and functionality of standard small-outline packages In the same 
printed-circuit-board area. 

The SN64LVT16643 is characterized for operation over the full military temperature range of -56®C to 125°C. 
The SN74LVT16543 is characterized for operation from -40®C to 85®C. 


logic symbolt 


10EBA 

1CEBA 

ILlBA 

lOlAB 


2CEBA 


2LEBA 

20EM 


2CEAB 


56 


54 


1CEAB 

IUAB 

20iiA 


31 


2LEAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


27 


10 


12 


13 


14 


16 


17 


19 


20 


21 


23 


24 




55 


29 


HiC5 


2EN4 
G2 
H2C6 


30 


28 


26 


1EN3 

G1 


^ 7EN9 
G7 

^ 7C11 


8EN10 


Ng8 

H8C12 


15 


V3 5D 

6D 4V 








V9 ItD 

12D 107 









52 


51 


49 


48 


47 


45 


44 


43 


42 


41 


40 


38 


37 


36 


34 


33 


1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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SN54LVT16543, SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS148C - MAY 1992 - REVISED JULY 1995 


logic diagram (positive iogic) 



Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


6-66 










SN54LVT16543, SN74LVT16543 

3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS148C - MAY 1992 - REVISED JULY 1995_ 


FUNCTION TABLEt 

(each 8-bit section) 


INPUTS 

OUTPUT 

B 

CEAB 

LEAB 

OEAB 

A 

H 

X 

X 

X 

Z 

X 

X 

H 

X 

z 

L 

H 

L 

X 

Bo* 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 


t A-to-B data flow is shown; B-to-A flow control is the 


same except that it uses CEBA, LEBA, and OEBA. 
t Output level before the indicated steady-state input 
conditions were established 

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)§ 


Supply voltage range, Vqc ... -0-5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT16543 ...... 96 mA 

SN74LVT16543 .................................. 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT16543 ....................... 48 mA 

SN74LVT16543 ... 64 mA 

Input clamp current, I|k (V| < 0) ... -50 mA 

Output clamp current, Iqk (Vq < 0) . 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package. 1 W 

DL package.1.4 W 

Storage temperature range, Tstg ... -65°Cto150°C 


§ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reiiability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current flows only when the output is In the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace lengtji of 750 mils. 
For more information, refer to the Package T/ierma/Co/is/oferaf/ons application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 





SN54LVT16543 

SN74LVT16543 

UNIT 




MIN MAX 

MIN 

MAX 

Vcc 

Supply voltage 


2.7 3.6 

wm 

3.6 

V 

V|H 

High-level input voltage 



2 

V 

V|L 

Low-level input voltage 


,.0'8 

0.8 

V 

V| 

Input voltage 



5.5 

V 

lOH 

High-level output current 


.o' -24 

-32 

mA 

'OL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 


10 

ns/V 

Ta 

Operating free-air temperature 


'"-55 125 

-40 

85 

"C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 


PRODUCT PREVIEW Information concerns products In the formative or 
deslon phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT16543, SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS148C - MAY 1992 - REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT16543 

SN74LVT16543 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V, l|=-18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = min to MAXt, Iqh = -100 pA 

VcC-0.2 

Vcc-0.2 

V 

Vcc = 2.7 V, Iqh =-8 mA 

2.4 

2.4 

> 

CO 

II 

O 

O 

> 

Iq^ = - 24 mA 

2 


lOH = “32 mA 


2 

VOL 

Vcc = 2.7 V 

lOL “ 100 (iA 

0.2 

0.2 

V 

Iql = 24 mA 

0.5 

0.5 

VcC = 3V 

IOL= 16 mA 

0.4 

0.4 

Iql = 32 mA 

0.5 

0.5 

Iql = 48 mA 

0.55 


Iql = 64 mA 


0.55 

l| 

Vcc = 3.6 V, V| = Vcc or GND 

Control inputs 

±1 

±1 

pA 

Vcc = 0 or MAXt, V| = 5.5 V 

10 

10 

Vcc = 3.6 V 

V| = 5.5 V 

A or B ports§ 

ro 

o 

20 

< 

II 

< 

o 

o 

# 5 

5 

Vl=:0 

# -10 

-10 

loff 

Vcc = 0, V|orVo = 0to4.5V 


±100 

pA 

l|(hold) 

VCC = 3V 

V| = 0.8 V 

A or B ports 

75 

75 

pA 

> 

CM 

11 

-75 

-75 

lOZH 

Vcc = 3.6 V, Vq = 3 V 

1 

1 

pA 

Iqzl 

Vcc = 3.6 V, Vq = 0.5 V 

-1 

-1 

pA 

ICC 

Vcc = 3.6 V, IO = 0, 

V| - Vcc or GND 

Outputs high 

0.12 

0.12 

mA 

Outputs low 

5 

5 

Outputs disabled 

0.12 

0.12 

Alcc^ 

Vcc = 3 V to 3.6 V, One input at Vcc ” 0-8 V, 

Other inputs at Vcc or GND 

0.2 

0.2 

mA 

Ci 

V| = 3VorO 

4 

4 

PF 

Cio 

Vq = 3 V or 0 

13 

13 

PF 


t All typical values are at Vqc = 3-3 V, = 25*C. 

+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vqq or GND 

^ This is the increase In supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


PRODUCT PREVIEW Information concerns products In the formative or 
deslon phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT16543, SN74LVT16543 

3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS148C - MAY 1992 - REVISED JULY 1995_ 


timing requirements over recommended operating free*air temperature range (uniess otherwise 
noted) (see Figure 1) 






SN54LVT16543 

SN74LVT16543 






Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

UNIT 





MIN MAX 

MIN MAX 

MIN MAX 

MIN MAX 


tw 

Pulse duration, LEAB or LEBA low 


3.3 

3.3 

3.3 

3.3 

ns 



A or B before LEABT or 

Data high 

0.8 

0.^ 

0.8 

0.5 

ns 

tsu 

Setup time 

LEBAT 

Data low 

1.5 


1.6 

1.9 

A or B before CEABT or 

Data high 

0.7 

PiiEHHii 

0.7 

0.4 




CEBAT 

Data low 

1.6 

mmm 

1.6 

1.9 

ns 



A or B after LEABT or 

Data high 

_i 

r 0 

0.8 

0 

ns 

th 

Hold time 

LEBAT 

Data iow 


1.3 

1.2 

1.3 

A or B after CEABt or 

Data high 

0.8 

0 

0.8 

0 

ns 



CEBAT 

Data low 

1.3 

1.4 

1.3 

1.4 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(uniess otherwise noted) (see Figure 1) 





SN54LVT16543 

SN74LVT16543 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


Vcc = 

2.7 V 


Vcc = 

2.7 V 

UNIT 




MIN 

MAX 

MIN 

MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


tPLH 

Aor B 


1.4 

5 

5.8 

1.4 


10 

5.5 

ns 

tPHL 


1.3 

4.7 

5.9 

1.3 

2.9 

lEO 

5.8 

tPLH 

LE 

Aor B 

1.3 

6.8 



1.7 

3.7 

6.3 

8.1 


tPHL 

1.5 

6.5 


1.9 

3.7 

6 

7.8 


‘PZH 

OE 

Aor B 

1.4 

6 


1.5 

3.3 

5.8 

7.6 


<PZL 

1.6 


8.4 

1.6 

3.3 

6.2 

8.2 

ns 

tPHZ 

OE 

Aor B 


7.3 

2 

4.1 

6.5 

7.1 

ns 

tPLZ 

2.7 


6.2 

2.7 

3.9 

5.8 

5.9 

tpZH 

CE 

Aor B 


nos 

7.7 

1.5 

3.3 

6 

7.6 

ns 

tPZL 

1.6 

6.6 

8.5 

1.7 

3.3 

6.4 

8.3 

tPHZ 

CE 

A or B 

2 

6.6 

7.2 

2 

4.1 

6.4 

7.1 

ns 

fPLZ 

2.6 

5.6 

5.9 

2.6 

4 

5.4 

5.6 


t All typical values are at Vcc - 3.3 V, Ta - 25*C. 


PRODUCT PREVIEW Information concerns products In the formative or 
desiqn phase of development Characteristic data and other 
specifications ars design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT16543, SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS148C- MAY 1992- REVISED JULY 1995 


PARAMETER MEASUREMENT INFORMATION 



600 Q 


TEST 

SI 

From Output 

O Open 

tPLH/tPHL 
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ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. C|_ includes probe and jig capacitance. 

B. Waveform 1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq « 50 O, t^ < 2.5 ns, tf ^ 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT16600, SN74LVT16600 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

_SCES001A - JULY 1994 - REVISED JULY 1995 


• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Members of the Texas Instruments 
Widebus^^ Family 

• Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 

• Support Unregulated Battery Operation 
Down to 2.7 V 

• UBT^** (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25‘’C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Support Live insertion 

• Distributed Vqq and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Smali-Outline (DL) and Thin Shrink 
Smaii-Outiine (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 


SN54LVT16600... WD PACKAGE 
SN74LVT16600... DGG OR DL PACKAGE 
(TOP VIEW) 
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description 

The ’LVT16600 are 18-bit universal bus transceivers designed for low-voltage (3.3-V) Vcc operation, but with 
the capability to provide a TTL Interface to a 5-V system environment. These 18-blt universal bus transceivers 
combine D-type latches and D-type flip-flops to allow data flow In transparent, latched, and clocked modes. 


Widebus and UBT are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT16600, SN74LVT16600 

3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCES001A - JULY 1994 - REVISED JULY 1995_ 


description (continued) 

Data flow i n each d irecti on is con trolled by output-enable (OEAB and OEBA), latch-enable (L EAB and LE BA), 
and clock (CLKAB and CLKBA) inputs. The clock can be controlled by the clock-enable (CLKENAB and 
CLKENBA) inputs. For A-to-B data fl ow, the d evice operates in the transparent mode when LEAB is high. When 
LEAB is low, the A data is latched if CLKAB is held at a hig h or low logic level. If L EAB is low, the A-bus data 
is store d in the latch/flip-flop on the high-t o-low tr ansition of CLKAB. Output enable OEAB is active low. When 
OEAB Is low, the outputs are active. When OE AB is h igh, the outputs are in the high-im pedance state. Data flow 
for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CLKENBA. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT16600 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the I/O pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 

The SN54LVT16600 Is characterized for operation over the full military temperature range of -55°C to 125®C. 
The SN74LVT16600 is characterized for operation from -40®C to 85®C. 
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t A-to-B data flow is shown: B-to-A flow is similar but uses OEBA, 
LEBA, CLKBA, and CLKENBA. 

t Output level before the indicated steady-state input conditions were 
established 

§ Output level before the indi cated st eady-state input conditions were 
established, provided that CLKAB was low before LEAB went low 
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SN54LVT16600, SN74LVT16600 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

_SCES001A-JULY 1994- REVISED JULY 1995 


logic diagram (positive logic) 
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SN54LVT16600, SN74LVT16600 

3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCES001A - JULY 1994 - REVISED JULY 1995_ 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc .... -0.5 V to 4.6 V 

Input voltage range, Vj (see Note 1) ..-0.5 V to 7 V 

Voltage range applied to any output In the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT16600 . 96 mA 

SN74LVT16600 .. 128mA 

Current Into any output In the high state, Iq (see Note 2): SN54LVT16600 . 48 mA 

SN74LVT16600 . 64 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) .-.- • -_ ............................ -50 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 3): DGG package. 1 W 

DL package.1.4 W 

Storage temperature range, Tstg .. -_ ...................... -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The Input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current flows only when the output is in the high state and Vq > Vqq. 

3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 





SN54LVT16600 

SN74LVT16600 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


2.7 

3.6 

2.7 

3.6 

V 

VlH 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


6.5 

5.5 

V 

•oh 

High-level output current 


-24 

-32 

mA 

'OL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

“C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN54LVT16600, SN74LVT16600 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

_SCES001A - JULY 1994 - REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT16600 

SN74LVT16600 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc » 2.7 V, l|--18mA 

-1.2 

-1.2 

V 

VOH 

Vcc - MIN to MAXt, Iqh - -100 pA 

Vcc-0.2 

Vcc-0.2 

V 

Vcc - 2.7 V, Iqh * - 8 mA 

2.4 

2.4 

> 

CO 

H 

o 

O 

> 

lOH “ - 24 mA 

2 


■oh - “32 mA 


2 

VoL 

Vcc-2.7 V 

•OL- 100 pA 

0.2 

0.2 

V 

Iql “ 24 mA 

0.5 

0.5 

> 

CO 

O 

lOL- 18 fTiA 

0.4 

0.4 

Iql “ 32 mA 

0.5 

0.5 

lOL “ 48 mA 

0.55 


Iql “ 64 mA 


0.55 

l| 

Vcc “ 3.6 V, V| « Vcc or GND 

Control 

inputs 

±1 

±1 

pA 

Vcc-0 or MAX*, V|-5.5V 

10 

10 

Vcc “3.6 V 

V| - 5.5 V 

A or B ports§ 

20 

20 

< 

li 

o 

5 

5 

v,.o 

-10 

-10 

'off 

VcC“0, V|orVo“0to4.5V 


±100 

pA 

l|(hold) 

> 

CO 

1 

O 

V|-0.8V 

A or B ports 

75 

75 

pA 

< 
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N) 

< 

-75 

-75 

'OZH 

Vcc “ 3.6 V, Vq = 3 V 

1 

1 

pA 

lOZL 

Vcc “3.6 V, Vo = 0.5 V 

-1 

-1 

mA 

Ice 

Vcc “3.6 V, JO“0, 

V| * Vcc or GND 

Outputs high 

0.12 

0.12 

mA 

Outputs low 

5 

5 

Outputs 

disabled 

0.12 

0.12 

Alcc^ 

Vcc “ 3 V to 3.6 V, One input at Vcc “ 0.6 V, 

Other inputs at Vcc or GND 

0.2 

0.2 

mA 

Ci 

V|-3VorO 

3.5 

3.5 

PF 

C|o 

Vo-3VorO 

12 

12 

PF 


t All typical values are at Vcc = 3-3 V, Ta = 26®C. 

+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vcc o*' GND 

^ This is the increase in supply current for each Input that is at the specified TTL voltage level rather than Vcc or ^ND. 
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SN54LVT16601, SN74LVT16601 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

_SCES002A - JULY 1994 - REVISED JULY 1995 


State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

Members of the Texas Instruments 
Widebus^** Family 

Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 
Support Unregulated Battery Operation 
Down to 2.7 V 

(Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 
Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25"C 
ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

Bus-Hold Data Inputs Eliminate the Need 

for External Puiiup Resistors 

Support Live Insertion 

Distributed Vcc GND Pin Configuration 

Minimizes High-Speed Switching Noise 

Flow-Through Architecture Optimizes 

PCB Layout 

Package Options Include Plastic 300-mll 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mii 
Fine-Pitch Ceramic Fiat (WD) Package 
Using 25-mil Center-to-Center Spacings 


SN54LVT16601... WD PACKAGE 
SN74LVT16601 ... DGG OR DL PACKAGE 
(TOP VIEW) 
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description 

The ’LVT16601 are 18-bit universal bus transceivers designed for low-voltage (3.3-V) Vcc operation, but with 
the capability to provide a TTL interface to a 5-V system environment. These 18-bit universal bus transceivers 
combine D-type latches and D-type flip-flops to allow data flow In transparent, latched, and clocked modes. 


Widebus and UBT are trademarks of Texas Instruments incorporated. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 


TtexAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright ® 1995, Texas Instruments Incorporated 


6-77 


PRODUCT PREVIEW 




PRODUCT PREVIEW 


SN54LVT16601, SN74LVT16601 

3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCES002A ~ JULY 1994 - REVISED JULY 1995_ 


description (continued) 

Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (L EAB and LE BA), 
and clock (CLKAB and CLKBA) inputs. The clock can be controlled by the clock-enable (CLKENAB and 
CLKENBA) inputs. For A-to-B data flow, the device operates In the transparent mode when LEAB Is high. When 
LEAB is low, the A data is latched if CLKAB is held at a high or low logic level. If L EAB is low, the A-bus data 
is store d in the latch/flip-flop on the iow-to -high tr ansition of CLKAB. Output enable OEAB Is active low. When 
OEAB is low, the outputs are active. When OE AB is h igh, the outputs are in the high-im pedance state. Data flow 
for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CLKENBA. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT16601 is available in Tl’s shrink small-outline (DL) and thin shrink smail-outline (DGG) packages, 
which provide twice the I/O pin count and functionality of standard small-outline packages in the same 
prInted-cIrcuit-board area. 

The SN54LVT16601 is characterized for operation over the full military temperature range of -65®C to 125°C. 
The SN74LVT16601 is characterized for operation from -40°C to 85®C. 


FUNCTION TABLEt 


1 INPUTS 1 

OUTPUT 
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OEAB 
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L 
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Bo* 

L 

L 

L 

H 

X 

Bo§ 


t A-to-B data flow is shown: B-to-A flow is similar but uses OEBA, 
LEBA, CLKBA, and CLKENBA. 


t Output level before the indicated steady-state input conditions were 
established 

§ Output level before the indicated steady-state input conditions were 
established, provided that CLKAB was low before LEAB went low 
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SN54LVT16601, SN74LVT16601 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

_SCES002A - JULY 1994 - REVISED JULY 1895 


logic diagram (positive iogic) 



Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


6-79 


PRODUCT PREVIEW 






PRODUCT PREVIEW 


SN54LVT16601, SN74LVT16601 

3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCES002A-JULY 1994- REVISED JULY 1995_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ..... -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) .... -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current into any output in the low state, [q: SN54LVT16601 ... —.. 96 mA 

SN74LVT16601 .. 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT16601 . 48 mA 

SN74LVT16601 ..... 64mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . ""SO mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package... 1 W 

DL package.1.4 W 

Storage temperature range, Tgtg ... -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current flows only when the output is in the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150*’C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABTAdvanced BiCMOS Technoiogy 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 





SN54LVT16601 

SN74LVT16601 

UNIT 




MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 


2.7 

3.6 

2.7 

3.6 

V 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V| 

Input voltage 


5.5 

5.5 

V 

IQH 

High-level output current 


-24 

-32 

mA 

•OL 

Low-level output current 


48 

64 

mA 

At/Av 

Input transition rise or fail rate 

Outputs enabled 

10 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

“C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN54LVT16601, SN74LVT16601 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

_SCES002A - JULY 1994 - REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT16601 

SN74LVT16601 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V, l|»~18mA 

-1.2 

-1.2 

V 

Vqh 

Vcc - min to MAXt, loH = -100 ^A 

Vcc-0.2 

Vcc-0.2 

V 

Vcc-2.7 V, IOH--8mA 

2.4 


> 

CO 

H 

O 

o 

> 

iOH = - 24 mA 

2 


lOH “ -32 mA 


2 

VOL 

Vcc-2.7 V 

lOL- fOO mA 

0.2 

0.2 

V 

lOL - 24 mA 

0.5 

0.5 

> 

CO 

li 

O 

iOL- 16 mA 

0.4 

0.4 

lOL - 32 mA 

0.5 

0.5 

iOL = 48 mA 

0.55 


lOL - 64 mA 


0.55 

l| 

Vcc = 3.6 V, V| = Vcc or GND 

Control 

inputs 

±1 

±1 

mA 

Vcc - 0 or MAX*, V| - 5.5 V 

10 

10 

Vcc = 3.6 V 

V| =. 5.5 V 

A or B ports§ 

20 

20 

< 

< 

O 

o 

5 

5 

V| = 0 

-10 

-10 

loff 

Vcc-0, V| or Vq = 0 to 4.5 V 


±100 

mA 

'l(hold) 

> 

CO 

u 

O 

o 

> 

V|« 0.8 V 

A or B ports 

75 

75 

HA 

> 

CM 

II 

> 

-75 

-75 

bZH 

Vcc = 3.6 V, Vo = 3 V 

1 

1 

ma 

lOZL 

Vcc-3.6 V, Vo = 0.5 V 

-1 

-1 

HA 

Ice 

Vcc-3.6 V, lO-O. 

V| « Vcc or GND 

Outputs high 

0.12 

0.12 

mA 

Outputs low 

5 

5 

Outputs 

disabled 

0.12 

0.12 

AlcC^ 

Vcc - 3 V to 3.6 V, One input at Vcc “ 0.6 V, 

Other inputs at Vcc or GND 

0.2 

0.2 

mA 

Ci 

V|«3VorO 

3.5 

3.5 

PF 

Cio 

Vo = 3VorO 

12 

12 

PF 


t All typical values are at Vqq = 3.3 V, = 25®C. 

i For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vcc or GND 

If This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 
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• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Members of the Texas Instruments 
Widebus^^ Family 

• Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 

• Support Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25‘’C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Puliup Resistors 

• Support Live Insertion 

• Distributed Vcc Pin Configuration 

Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outiine (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mii Center-to-Center Spacings 


SN54LVT16646, SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS149C - JULY 1994 - REVISED JULY 1995 

SN54LVT16646... WD PACKAGE 
SN74LVT16646... DGG OR DL PACKAGE 
crop VIEW) 



description 

The ’LVT16646 are 16-bit bus transceivers designed for low-voltage (3.3-V) Vqq operation, but with the 
capability to provide a TTL interface to a 5-V system environment. 

These devices can be used as two 8-bit transceivers or one 16-bit transceiver. Data on the A or B bus is clocked 
into the registers on the low-to-high transition of the appropriate clock (CLKAB or CLKBA) input. Figure 1 
illustrates the four fundamental bus-management functions that can be performed with the 'LVT16646. 

Output-enable (OE) and direction-control (DIR) inputs are provided to control the transceiver functions. In the 
transceiver mode, data present at the high-impedance port may be stored in either register or in both. The 
select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The circuitry 
used for select control eliminates the typical decoding glitch that occurs In a multiplexer during the transition 
between stored and real-time data. The direction control (DIR) determines which bus receives data when OE 
Is low. In the isolation mode (OE high), A data may be stored in one register and/or B data may be stored in the 
other register. 


Widebus is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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SN54LVT16646, SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

description (continued) 

When an output function is disabied, the input function is stiii enabied and may be used to store and transmit 
data. Oniy one of the two buses, A or B, may be driven at a time. 

Active bus-hold circuitry is provided to hold unused or floating data Inputs at a valid logic level. 

To ensure the hIgh-Impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT16646 is available in Ti’s shrink small-outline (DL) and thin shrink small-outiine (DGG) packages, 
which provide twice the I/O pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 

The SN54LVT16646 is characterized for operation over the full military temperature range of -55®C to 125°C. 
The SN74LVT16646 is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 


INPUTS 

DATA I/Os 

OPERATION OR FUNCTION 

m 

DIR 

CLKAB 

CLKBA 

SAB 

SBA 

A1 THRU AS 

B1THRU B8 

X 

X 

T 

X 

X 

X 

Input 

Unspecifiedt 

Store A, B unspecifiedt 

X 

X 

X 

T 

X 

X 

Unspecifiedt 

Input 

Store B, A unspecifiedt 

H 

X 

T 

T 

X 

X 

Input 

Input 

Store A and B data 

H 

X 

HorL 

HorL 

X 

X 

Input disabled 

input disabled 

Isolation, hold storage 

L 

L 

X 

X 

X 

L 

Output 

Input 

Real-time B data to A bus 

L 

L 

X 

HorL 

X 

H 

Output 

Input 

Stored B data to A bus 

L 

H 

X 

X 

L 

X 

Input 


Real-time A data to B bus 

L 

H 

HorL 

X 

H 

X 

Input 


Stored A data to B bus 


t The data output functions may be enabied or disabled by various signals at OE and DIR. Data input functions are always enabled; i.e., data at 
the bus pins will be stored on every low-to-high transition of the clock inputs. 
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SN54LVT16646, SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCBS149C - JULY 1994 - REVISED JULY 1995 


I ^ I I 

I I,I I 

I I |l I 

I III I 


I III I 

I III I 

I Ml I 

I_III_I 


r —i I-1 

I II I 
I ill I 
I III I 


I III I 

I l|l I 

I II I 

I_11 I_I 


I 



DIR CLKAB CLKBA SAB SBA 
L X X X L 

REAL-TIME TRANSFER 
BUS B TO BUS A 


OE DIR CLKAB CLKBA SAB 

L H X X L 

REAL-TIME TRANSFER 
BUS A TO BUS B 




CLKAB CLKBA SAB 

T X X 

X T X 

T T X 

STORAGE FROM 
A, B, OR A AND B 


HR CLKAB CLKBA SAB 

L X HorL X 

H HorL X H 

TRANSFER STORED DATA 
TO A AND/ORB 


Figure 1. Bus-Management Functions 
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SN54LVT16646, SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS149C - JULY 1994 - REVISED JULY 1995 


logic diagram (positive logic) 


1DIR 

1CLKBA 

1SBA 

1CLKAB 

1SAB 


1A1 



20E 

2DIR 

2CLKBA 

2SBA 

2CLKAB 

2SAB 


29 


To Seven Other Channels 


2A1 


1B1 



'2B1 


To Seven Other Channels 
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SN54LVT16646, SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS149C~ JULY 1994- REVISED JULY 1995_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) .-0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) _-0.5 V to 7 V 

Current into any output in the low state, Iq: SN54LVT16646 , —... —................... — 96 mA 

SN74LVT16646 ... 128 mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT16646 _ ................... 48 mA 

SN74LVT16646 ....................... 64 mA 

Input clamp current, I|k (V| < 0) ........ -50 mA 

Output clamp current, Iqk (Vq < 0) ....... - -. ”50 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 3): DGG package. 1 W 

DL package.1.4 W 

Storage temperature range, Ts\g . -65®C to 150°C 


t Stresses beyond those listed under ‘‘absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current flows only when the output is in the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150'’C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations apgWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 





SN54LVT16646 

SN74LVT16646 

UNIT 




MIN MAX 

MIN 

MAX 

Vcc 

Supply voltage 


2.7 3.6 

2.7 

3.6 

v 

V|H 

High-level input voltage 



2 

v 

V|L 

Low-level input voltage 



0.8 

v 

V| 

Input voltage 



5.5 

V 

lOH 

High-level output current 



-32 

mA 

IQL 

Low-level output current 


■PMIB 

64 

mA 

At/Av 

Input transition rise or fall rate 

I Outputs enabled 

mmmm 

10 

ns/V 

Ta 

Operating free-air temperature 



-40 

85 

BSHI 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 


PRODUCT PREVIEW information concerns products in the formative or 
desion phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT16646, SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS149C - JULY 1994 - REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT16646 

SN74LVT16646 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V, l|=-18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = MIN to MAX4:, Iqh = -100 pA 

VcC-0.2 

Vcc-0-2 

V 

Vcc = 2.7 V, Iqh =-8 mA 

2.4 

2.4 

> 

CO 

11 

O 

O 

> 

lOH * - 24 mA 

2 


Iqh* “32 mA 


2 

VoL 

Vcc = 2.7 V 

1 

o 

o 

II 

—1 
p 

0.2 

0.2 

V 

lOL * 24 mA 

0.5 

0.5 

VcC = 3V 

IOL= 18 fTiA 

0.4 

0.4 

Iql * 32 mA 

0.5 

0.5 

Iql “ 48 mA 

0.55 


Iql = 84 mA 

w~ 

0.55 

l| 

Vcc = 3.6 V, V| = Vcc or GND 

Control inputs 


±1 

in 

Vcc = 0 or MAX*. V| = 5.5V 

# 10 

10 

Vcc = 3.6 V 

V| = 5.5 V 

A or B ports§ 

rl* 20 

20 

Vi = Vcc 


5 

V| = 0 


-10 

'off 

Vcc*0. ViorVo = 0to4.5V 


±100 

mA 

l|(hold) 

> 

CO 

u 

O 

O 

> 

V| - 0.8 V 

A or B ports 

75 

75 

liA 

> 

Csl 

H 

> 

-75 

-75 

'OZH 

Vcc = 3.6 V, Vq = 3 V 

1 

1 

jiA 

'OZL 

Vcc = 3.6 V, Vo = 0.5 V 

-1 

-1 

pA 

'CC 

Vcc = 3.6 V, lO = 0, 

V| - Vcc or GND 

Outputs high 

0.12 

0.12 

mA 

Outputs low 

5 

5 

Outputs disabled 

0.12 

0.12 

Alcc^ 

Vcc = 3 V to 3.6 V, One input at Vcc “ 3-8 V, 

Other inputs at Vcc or GND 

0.2 

0.2 

mA 

Ci 

V| = 3VorO 

3.5 

3.5 

PF 

C|o 

Vo = 3VorO 

12 

12 

pF 


t All typical values are at Vqc = 3.3 V, Ta = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vcc or GND 

^ This is the Increase In supply current for each Input that is at the specified TTL voltage level rather than Vcc or GND. 


PRODUCT PREVIEW Information concerns products In the formative or 
desion phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT16646, SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS149C - JULY 1994 - REVISED JULY 1996_ 


timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 2) 



SN54LVT16646 

SN74LVT16646 

UNIT 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

MIN MAX 


MIN MAX 

MIN MAX 

^clock Clock frequency 

0 150 

j^O 150 

0 150 

0 150 

MHz 

tyv Pulse duration, CLK high or low 

3.3 

rf3.3 

3.3 

3.3 

ns 

. Setup time, 

A or B before CLKABT or CLKBAT 

Data high 

1-3 A 

^ 1.4 

1.3 

1.4 

ns 

Data low 


3 

2.4 

3 

Hoid time, 

A or Batter CLKABT or CLKBAT 

Data high 


0 

0.5 

0 

ns 

Data low 

0.6 < 

0.5 

0.5 

0.5 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 2) 





SN54LVT16646 

SN74LVT16646 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


Vcc = 

2.7 V 


Vcc = 

2.7 V 

UNIT 




MIN 

MAX 

MIN 

MAX 

MIN 

TYPt 

MAX 

MIN 

MAX 


^max 



150 


150 


MHz 

•PLH 

CLKBA or 

Aor B 

1.8 

6 

6.9 

1.8 

3.8 

5.7 

6.7 

ns 

tPHL 

CLKAB 

2.1 

5.9 

6.6 

2.1 

3.9 

5.7 

6.5 

'PLH 

Aor B 

Bor A 

1.3 




1.3 

3 

IQ 

5.4 

ns 

tPHL 

1 

4.8 


5.8 

1 

3.1 

4.7 

5.6 

tPLH 

SBA or SAB^ 

Aor B 

1.4 

■Bl 


mn 

1.4 

4 

6.2 

7.2 

ns 

tPHL 

1.4 

■a 


7.4 

1.4 

4.3 

6.2 

7.2 

tpZH 

OE 

Aor B 

hd 



1 

3 

5.4 

6.4 


tpZL 



7.5 

1 

3.1 

5.6 

6.5 

ns 

tPHZ 

OE 

Aor B 

2.3 

MU 

7.1 

2.3 

4.6 

6.5 

6.9 

ns 

tpi_z 

2.2 

6 

6.5 

2.2 

4.5 

5.8 

5.9 

'PZH 

DIR 

Aor B 

1 

5.9 

7.7 

1 

3.3 

5.7 

6.7 

ns 

'PZL 

. 1.2 

5.9 

7.3 

1.2 

3.5 

5.8 

6.7 

tPHZ 

DIR 

Aor B 

1.7 

wm 

8.5 

1.7 

4.7 

7.2 

8.3 

ns 

*PLZ 

1.5 

7.8 

7.4 

1.5 

4.9 

6.6 

7.2 


t All typical values are at Vcc - 3-3 V, T/^ = 25-0. 

t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT16646, SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS149C - JULY 1994 - REVISED JULY 1995 


PARAMETER MEASUREMENT INFORMATION 


6V 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


5000 

-AAAr- 


S1 


O Open 
9 GND 


5000 


LOAD CIRCUIT FOR OUTPUTS 

N-W-H 


Input 




Timing Input 


2.7 V 


OV 


Data Input 


TEST 

SI 

tPLH/tpHL 

Open 

tPLZ/tPZL 

6V 

tPHZ/tpZH 

GND 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 




2.7 V 
OV 


tPLH 


*PHL 



^tpHL 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 




*PZL—>1 K- 


Output 
Waveform 1 
SI atOV 
(see Note B) 

Output 
Waveform 2 
S1 at GND 
(see Note B) 


tpLZ-^ |4- 




2.7 V 


OV 


3V 


VOL + 0.3V 


tpZH-^ 


ijPHZ 




I _ 


VOH-0.3V 


VOL 


VOH 


*ov 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 
B. 


C. 

D. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All Input pulses are supplied by generators having the following characteristics: PRR ^10 MHz, Zq » 50 O, t^ < 2.6 ns, tf < 2.5 ns. 
The outputs are measured one at a time with one transition per measurement. 


Figure 2. Load Circuit and Voltage Waveforms 
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SN54LVT16652, SN74LVT16652 
3.3-V A6T 16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS1500 - JULY 1994 - REVISED FEBRUARY 1996 


State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

Members of the Texas Instruments 
Widebus^^ Family 

Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vqq) 
Support Unregulated Battery Operation 
Down to 2.7 V 

Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 
ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 
Bus-Hold Data inputs Eliminate the Need 
for External Pullup Resistors 
Support Live Insertion 
Distributed Vqc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 
Flow-Through Architecture Optimizes 
PCB Layout 

Package Options Include Plastic 300-mil 
Shrink Small-Outllne (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mii Center-to-Center Spacings 


description 


SN54LVT16652 ... WD PACKAGE 
SN74LVT16652 ... DGG OR DL PACKAGE 
(TOP VIEW) 


[7^ 

56 ] 

[2 

55 ] 

L 3 

54 ] 

[4 

53 ] 

[5 

52] 

[6 

51] 

[7 

50 ] 

[8 

49 ] 

[9 

48 ] 

[10 

47] 

[11 

46 ] 

[12 

45 ] 

[13 

44 ] 

[14 

43] 

15 

42] 

[16 

41] 

[17 

40 ] 

[18 

39 ] 

[19 

38 ] 

[ 20 

37] 

[21 

36 ] 

[ 22 

35] 

[ 23 

34] 

[ 24 

33 ] 

[25 

32 ] 

[ 26 

31] 

[27 

30 ] 

[ 28 

29 ] 

3-V) Vcc 0 


capability to provide a TTL interface to a 5-V system environment. These devices can be used as two 8-bit 
transceivers or one 16-bit transceiver. 


Complementary output-enable (OEAB and OEBA) Inputs are provided to control the transceiver functions. 
Select-control (SAB and SBA) Inputs are provided to select whether real-time or stored data is transferred. A 
low input level selects real-time data, and a high input level selects stored data. The circuitry used for select 
control eliminates the typical decoding glitch that^ occurs In a multiplexer during the transition between stored 
and real-time data. Figure 1 illustrates the four fundamental bus-management functions that can be performed 
with the’LVT16652. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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description (continued) 

Data on the A or B bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the 
appropriate clock (CLKAB or CLKBA) inputs regardless of the levels on the select-control or output-enable 
inputs. When SAB and SBA are in the real-time transfer mode, it is also pos sible to store data without using the 
internal D-type flip-flops by simultaneously enabling OEAB and OEBA. In this configuration, each output 
reinforces its Input. When all other data sources to the two sets of bus line are at high Impedance, each set of 
bus lines remains at its last level configuration. 

Active bus-hold circuitry Is provided to hold unused or floating data Inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. OE 
should be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by the 
current-sourcing capability of the driver. 

The SN74LVT16652 is available In Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the I/O pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 

The SN54LVT16652 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16652 Is characterized for operation from -40°C to 85®C. 


FUNCTION TABLE 


INPUTS 

DATA l/Ot 

OPERATION OR FUNCTION 

OEAB 

OEBA 

CLKAB 

CLKBA 

SAB 

SBA 

A1 THRU A8 

B1 THRU B8 

L 

H 

HorL 

HorL 

X 

X 

Input 

Input 

Isolation 

L 

H 

T 

T 

X 

X 

Input 

Input 

Store A and B data 

X 

H 

T 

HorL 

X 

X 

Input 

Unspecified^ 

Store A, hold B 

H 

H 

T 

T 

xt 

X 

Input 

Output 

Store A in both registers 

L 

X 

HorL 

T 

X 

X 

Unspecified^ 

Input 

Hold A, store B 

L 

L 

T 

t 

X 

xt 

Output 

Input 

Store B in both registers 

L 

L 

X 

X 

X 

L 

Output 

Input 

Real-time B data to A bus 

L 

L 

X 

HorL 

X 

H 

Output 

Input 

Stored B data to A bus 

H 

H 

X 

X 

L 

X 

Input 

Output 

Real-time A data to B bus 

H 

H 

HorL 

X 

H 

X 

Input 

Output 

Stored A data to B bus 

H 

L 

H or L 

H or L 

H 

H 

Output 

Output 

Stored A data to B bus and 
stored B data to A bus 


t The data output functions may be enabled or disabled by a variety of level combinations at OEAB or OEBA. Data input functions are always 
enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 
t Select control = L; clocks can occur simultaneously. 

Select control = H; clocks must be staggered in order to load both registers. 
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SN54LVT16652, SN74LVT16652 
3.3-V ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 


SCBS150D - JULY 1994 - REVISED FEBRUARY 1996 



OEAB 

L 

OEBA CLKAB CLKBA SAB SBA 

L X X X L 

OEAB 

H 

OEBA CLKAB CLKBA SAB 

H X XL 

SBA 

X 


REAL-TIME TRANSFER 

BUS B TO BUS A 


REAL-TIME TRANSFER 
BUS A TO BUS B 




OEAB OEBA CLKAB CLKBA SAB SBA OEAB OEBA CLKAB CLKBA SAB SBA 

X H T X X X H LHorLHorLH H 

L X X T X X 

L H T T X X 

STORAGE FROM TRANSFER STORED DATA 

A, B, OR A AND B TO A AND/OR B 

Figure 1. Bus-Management Functions 
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SN54LVT16652, SN74LVT16652 

3.3-V ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS150D - JULY 1994- REVISED FEBRUARY 1996_ 


logic symbolt 


10EBA 

10EAB 

1CLKBA 

1SBA 

1CLKAB 

1SAB 

20iBA 

20EAB 

2CLKBA 

2SBA 

2CLKAB 

2SAB 

1A1 


1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 


2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


56 


55 


54 


29 


28 


30 


31 


27 


26 


EN1 [BA] 
EN2 [AB] 

> C3 
G4 

> C5 
Q6 

EN7 [BA] 
EN8[AB] 

> C9 
G10 

C11 

G12 

X- 




10 


12 




13 


14 






15 


16 


17 


19 


-4^ 


20 


21 




23 


24 






VI 


^1 


5D 6 


1 6 


3D 


4 1 


>1 


2V 


^1 


V7 


11D 12 


1 12 


10 9D 


10 1 


^1 


8V 


ti 


52 


51 


49 


48 


47 


45 


44 


43 


42 


41 


40 


38 


37 


36 


34 


33 


1B1 


1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 


2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 


t This symbol Is in accordance v^lth ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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SN54LVT16652, SN74LVT16652 
3.3<V ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

_ SCBS1 SOD-JULY 1994- REVISED FEBRUARY 1996 


logic diagram (positive logic) 


10EBA 

10EAB 

1CLKBA 

1SBA 

1CLKAB 

1SAB 


1A1 



1B1 


To Seven Other Channels 


20EBA 

20EAB 

2CLKBA 

2SBA 

2CLKAB 

2SAB 


2A1 



2B1 


To Seven Other Channels 
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SN54LVT16652, SN74LVT16652 

3.3-V ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCBS1 SOD - JULY 1994 - REVISED FEBRUARY 1996__ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .. -0-5 V to 4.6 V 

Input voltage range, Vj (see Note 1) .... -0.5 V to 7 V 

Voltage range applied to any output in the high state or power-off state, Vq (see Note 1) _-0.5 V to 7 V 

Current into any output in the low state, \q: SN54LVT16652 .».. 96 mA 

SN74LVT16652 .... 128mA 

Current into any output in the high state, Iq (see Note 2): SN54LVT16652 ... 48 mA 

SN74LVT16652 .. 64 mA 

Input clamp current, I|k (V| < 0) ..... -50 mA 

Output clamp current, Iqk (Vq < 0) . ~50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DGG package. 1 W 

DL package.1.4 W 

Storage temperature range, Tgtg . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current flows only when the output is in the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations apgWcatlon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 




SN54LVT16652 

SN74LVT16652 

UNIT 



MIN 

MAX 

MIN 

MAX 


Supply voltage 

2.7 

3.6 

2.7 

3.6 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

5.5 

5.5 

V 

lOH 

High-level output current 

-24 

-32 

mA 

lOL 

Low-level output current 

48 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 

10 

10 

ns/V 

ta 

Operating free-air temperature 

-55 

125 

-40 

85 



NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN54LVT16652, SN74LVT16652 
3.3-V ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

_ __SCBS1 SOD - JULY 1994 - REVISED FEBRUARY 1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT16652 

SN74LVT16652 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V, l|=-18mA 

-1.2 

-1.2 

V 

VOH 

Vcc = MIN to MAX*. Iqh = -100 pA 

Vcc-0.2 

VcC-0.2 

V 

Vcc = 2.7 V, IOH=-8mA 

2.4 

2.4 

Vcc = 3 V 

Iqh = - 24 mA 

2 


Iqh = -32 mA 


2 

VOL 

Vcc = 2.7 V 

Iql = 100 jiA 

0.2 

0.2 

V 

Iql = 24 mA 

0.5 

0.5 

Vcc = 3 V 

IOL= 10 

0.4 

0.4 

Iql = 32 mA 

0.5 

0.5 

Iql = 48 mA 

0.55 


Iql = 64 mA 


0.55 

■ 

Vcc = 3.6 V, V| = Vcc or GND 

Control inputs 

±1 

±1 

pA 

Vcc = 0 or MAX*, V| = 5.5 V 

10 

10 

Vcc = 3.6 V 

V| = 5.5 V 

A or B ports§ 

20 

20 

O 

O 

> 

II 

>■ 

5 

5 

o 

II 

-10 

-10 

loff 

Vcc = 0. V| or Vq = 0 to 4.5 V 


±100 

pA 

l|(hold) 

VCC = 3V 

V| = 0.8 V 

A or B ports 

75 

. 75 

pA 

> 

CM 

II 

-75 

-75 

«OZH 

Vcc = 3.6 V, Vq = 3 V 

1 

1 

pA 

■OZL 

Vcc = 3.6 V, Vq = 0.5 V 

-1 

-1 

pA 

*CC 

Vcc = 3.6 V, '0 = 0, 

V| - Vcc or GND 

Outputs high 

0.1 

0.1 

mA 

Outputs low 

5 

5 

Outputs disabled 

0.1 

0.1 

Alcc^ 

Vcc = 3 V to 3.6 V, One input at Vcc “ V, 

Other inputs at Vcc o*' ^ND 

0.2 

0.2 

mA 

Cj ^ 

V| = 3VorO 

3.5 

3.5 

PF 

Cio 

Vq = 3 V or 0 

12 

12 

PF 


t All typical values are at Vcc = 3-3 V, Ta = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vcc o*' GND 

^ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc o'' GND. 
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SN74LVT16835 
3.3-V ABT 18-BIT UNIVERSAL BUS DRIVER 
WITH 3-STATE OUTPUTS 

SCBS309C~ MARCH 1994 - REVISED JULY 1995 

• State-of-the-Art Advanced BiCMOS dgg or dl package 

Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Member of the Texas Instruments 
Widebus'^** Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVcc) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25®C 

• Bus-Hold Data Inputs Eliminate the Need 
for External Puilup Resistors 

• Supports Live Insertion 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options include Plastic 300-mil 
Shrink Smali-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages Using 25-mil 
Center-to-Center Spacings 

description 

The SN74LVT16835 is an 18-bit universal bus 
driver designed for low-voltage (3.3-V) Vcc 
operation, but with the capability to provide a TTL 
interface to a 5-V system environment. 

NC - No internal connection 

Data flow from A to Y Is controlled by the 
output-enable (OE) input. This device operates in 
the transparent mode when the latch-enable (LE) 

input is high. The A data is latched if the clock (CLK) input is held at a high or low logic level. If LE is low, the 
A-bus data Is stored In the latch/flip-flop on the low-to-high transition of the clock. When OE is high, the outputs 
are In the high-impedance state. 

Active bus-hold circuitry is provided to hold unused or floating data Inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqc through a puilup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT16835 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the input/output (I/O) pins and functionality of standard small-outline packages in the same 
printed-circuit-board area. 

The SN74LVT16835 Is characterized for operation from -40^0 to 85°C. 



Widebus is a trademark of Texas instruments Incoroorated. 


PRODUCTION DATA Information la currant aa of publication data. 
Producta conform to apacificationa par tha tarma of Taxaa Inatrumanta 
atandard warranty. Production procaaaing doaa not nacaaaarily includa 
tasting of all paramatara. 
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SN74LVT16835 

3.3-V ABT 18-BIT UNIVERSAL BUS DRIVER 
WITH 3-STATE OUTPUTS 

SCBS309C-MARCH1994-REVISEDJUm995^^^^^^^^^^^^^^ 

FUNCTION TABLE 


1 INPUTS 

OUTPUT 

OE 

LE 

CLK 

A 

Y 

H 

X 

X 

X 

Z 

L 

H 

X 

L 

L 

L 

H 

X 

H 

H 

L 

L 

T 

L 

L 

L 

L 

T 

H 

H 

L 

L 

H 

X 

Yot 

L 

L 

L 

X 

Yo^ 


t Output level before the indicated steady-state 
input conditions were established, provided 


that CLK was high before LE went low 
^ Output level before the indicated steady-state 
input conditions were established 

logic symbol§ 



§This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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SN74LVT16835 
3.3-V ABT 18-BIT UNIVERSAL BUS DRIVER 
WITH 3-STATE OUTPUTS 

_SCBS309C - MARCH 1994 - REVISED JULY 1995 


logic diagram (positive iogic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . V to 4.6 V 

Input voltage range, Vj (see Note 1) .... -0.5 V to 7 V 

Voltage range applied to any output In the high state or power-off state, Vq (see Note 1) — -0.5 V to 7 V 

Current into any output in the low state, Iq . 128 mA 

Current Into any output In the high state, Iq (see Note 2). 64 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . “50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DGG package. 1 W 

DL package.1.4 W 

Operating free-air temperature range, . -40®C to 85°C 

Storage temperature range, Tstg ... -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions” Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output damp-current ratings are observed. 

2. This current flows only when the output is in the high state and Vq > Vqq. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations &pg\\caX\on note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LVT16835 

3.3-V ABT 18-BIT UNIVERSAL BUS DRIVER 
WITH 3-STATE OUTPUTS 

SCBS309C - MARCH 1994 - REVISED JULY 1995 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

2.7 3.6 

V 

V|H High-level input voltage 

2 

V 

V|L Low-level input voltage 

0.8 

V 

V| Input voltage 

5.5 

V 

•oh High-level output current 

-32 

mA 

Iql Low-level output current 

64 

mA 

At/Av input transition rise or fall rate | Outputs enabled 

10 

ns/V 

Ta Operating free-air temperature 

-40 85 



NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

V|K 

Vcc = 2.7 V, l| = -18mA 

-1.2 

V 

Vqh 

Vcc = min to MAXt, IQH = “100 \iA 

VcC-0.2 

V 

Vcc* 2.7 V, 10H = -8mA 

2.4 

Vcc*3V 

lOH * -32 mA 

2 

VOL 

Vcc* 2.7 V 

•OL*100pA 

0.2 

V 

lOL = 24 mA 

0.5 

> 

CO 

II 

O 

O 

> 

lOL* 16 mA 

0.4 

lOL * 32 mA 

0.5 

lOL * 64 mA 

0.55 

i| 


Vcc = 0orMAX+, V| = 5.5V 

10 

pA 

Control inputs 

Vcc * 3.6 V, Vi - Vcc or GND 

±1 

A inputs 

Vcc* 3.6 V 

< 

II 

< 

o 

o 

1 

V| = 5.5V 

20 

V| = 0 

-5 

I'off I 

1 Vcc = 3. Vj or Vq = 0 to 4.5 V | 

±100 

pA 

•l(hold) 

A inputs 

< 

o 

o 

CO 

< 

lVi = 0.8V I 

75 

pA 

> 

ca 

> 

-75 

'OZH 

Vcc = 3.6 V, Vo = 3 V 

1 

pA 

•OZL 

Vcc * 3.6 V, Vo = 0.5 V 

-1 

pA 

Ice 

Vcc-3.6 V, IO = 0. 

V| - Vcc or gnd 

Outputs high 

0.12 

mA 

Outputs low 

5 

Outputs disabled 

0.12 

Alcc§ 

Vcc * 3 V to 3.6 V, One input at Vcc "■ 0-6 V, 

Other inputs at Vcc or GND 

0.2 

mA 

■ 

Control inputs 

V|-3VorO 

3.5 

PF 

Data pins 

4.5 

I ^0 I 

Vo-3VorO 

11 

PF 


t All typical values are at Vcc = 3-3 V, T/^ = 25°C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in suppiy current for each input that is at the specified TTL voltage level rather than Vcc ot GND. 
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SN74LVT16835 
3.3-V ABT 18-BIT UNIVERSAL BUS DRIVER 
WITH 3-STATE OUTPUTS 

_SCBS309C - MARCH 1994 - REVISED JULY 199S 


timing requirements over recommended operating free-air temperature range (uniess otherwise 
noted) (see Figure 1) 



Vcc = 3.3V 
±0.3 V 

Vcc = 2.7V 

UNIT 

MIN MAX 

MIN MAX 

^clock Clock frequency 

0 150 

0 125 

MHz 

tyv Pulse duration 

LE high 

3.3 

3.3 

ns 

CLK high or low 

3.3 

3.3 

tsu Setup time 

Data before CLKT 

1.6 

2.1 

ns 

Data before LEi, CLK high 

2.6 

1.9 

Data before LEi, CLK low 

2 

1.3 

th Hold time 

Data after CLKT 

2 

2.1 

ns 

Data after LEi 

0.9 

1.2 


switching characteristics over recommended operating free-air temperature range, C|, = 50 pF 
(uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Vcc = 

3.3 V± 0.3 V 

Vcc = 

2.7 V 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYPt 

MAX 

MIN 

MAX 

^max 



150 

150 

mHz 

tPLH 



1.7 

3 

5.4 

6.8 

ns 

tPHL 



1.6 

3.2 

5.9 

7.7 

tPLH 

LE 


2.3 

4 

7 

8.5 

ns 

tPHL 


2.7 

4.3 

7.9 

9.7 

tPLH 

CLK 

V 

2.5 

4.1 

7.9 

9.2 

ns 

tPHL 

Y 

3.5 

5.4 

8.9 

10.4 

tPZH 

OE 

V 

1.2 

3 

5 

5.9 

ns 

^PZL 

T 

1.5 

3 

5.8 

6.9 

tPHZ 


V 

2.7 

4.6 

7.4 

8.3 

ns 

tPLZ 

T 

2.8 

4.7 

6.7 

7.2 


t All typical values are at Vqc - 3.3 V, = 25°C, 
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SN74LVT16835 

3.3-V ABT 18-BIT UNIVERSAL BUS DRIVER 
WITH 3-STATE OUTPUTS 

SCBS309C- MARCH 1994- REVISED JULY 1995_ 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

CL = 50pF 
(see Note A) 


5000 

-Ws^ 


5000 


O 6V 
O Open 
Q GND 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



TEST 

SI 

tPLH/tPHL 

Open 

tPLZ/tPZL 

6V 

tPHZ/tPZH 

GND 



VOLTAGE V\(AVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 




tPLH • 

U 


H A 

^PHL “ 



1.5 V 


I 

H . * \ »PHL 

1.5 V 
k — H- *PLH 




2.7 V 
OV 

VOH 

VOL 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI ateV 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


*PZL-»| 



I I *phz-H 

tpZH-P) K- 



1.5 V 


t - 

/Vol + 0.3V 

I _ 


VOH-0.3V 


2.7 V 
OV 

3V 

VOL 

VOH 

*ov 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. C|_ includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, V < 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT16952, SN74LVT16952 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_sees 1 SIC - MAY 1992 ~ REVISED JULY 1995 


• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Members of the Texas Instruments 
Widebus^** Family 

• Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vec) 

• Support Unregulated Battery Operation 
Down to 2.7 V 

• Typical VoLP (Output Ground Bounce) 

< 0.8 V at Vec = 3.3 V, Ta = 25*^0 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Support Live Insertion 

• Distributed Vqc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Smali-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 


SN54LVT16952... WD PACKAGE 
SN74LVT16952... DGG OR DL PACKAGE 
(TOP VIEW) 
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48] 
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11 
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12 
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13 

44 j 
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14 
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2A1 [ 

16 

42] 

2A2[ 

16 

41] 

2A3[ 

17 

40 ] 

gnd[ 

18 

39 ] 

2A4[ 

19 

38 ] 

2A5[ 

20 

37 ] 

2A6[ 

21 

36 ] 

Veci 

22 

35 ] 

2A7[ 

23 

34] 

2A8[ 

24 

33 ] 

gnd[ 

25 

32 ] 

2CLKENAB[ 

26 

31] 

2CLKAB[ 

27 

30 ] 

20EAB[ 

28 

29 ] 


10EBA 

1CLKBA 

1CLKENBA 

GND 

1B1 

1B2 

Vec 

1B3 

1B4 


GND 

2B4 

2B5 

2B6 

Vec 

2B7 


2CLKBA 


description 

The ’LVT16952 are 16-bit registered transceivers designed for iow-voitage (3.3-V) Vec operation, but with the 
capability to provide a TTL interface to a 5-V system environment. These devices can be used as two 8-bit 
transceivers or one 16-bit transceiver. Data on the A or B bus Is stored in t he registers o n the low-to -high 
transition of the clock (CLKAB or CLKBA ) i nput pr ovided that the clock-enable (CLKENAB or CLKENBA) Input 
is low. Taking the output-enable (OEAB or OEBA) input low accesses the data on either port. 

Active bus-hold circuitry is provided to hold unused or floating data Inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vec through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT16952 Is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the I/O pin count and functionality of standard small-outline packages In the same 
printed-circuit-board area. 


Widebus is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this documsnt contalm PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily bictude testins of all 
parameters. 
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SN54LVT16952, SN74LVT16952 

3.3-V ABT16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS151C ~ MAY 1992 ~ REVISED JULY 1995 ____ 

description (continued) 

The SN54LVT16952 is characterized for operation over the full military temperature range of --65°C to 125°C. 
The SN74LVT16952 is characterized for operation from -40®C to 85°C. 


iogic symboit 


10EBA 

1CLKENBA 

ICLKBA 


56 


54 


55 


10EAB 

1CLKENAB 

1CLKAB 

20EBA 

2CLKENBA 

2CLKBA 


29 


31 


30 


20EAB 

2CLKENAB 

2CLKAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


28 


26 


27 


10 


12 


13 


14 


15 


16 


17 


19 


21 








EN3 

G1 

|> 1C5 
EN4 
G2 

t> 2C6 
EN9 
G7 

t> 7C11 
EN10 
G8 

(> 8C12 


20 


23 


24 


V3 5D 

6D 4V 








V9 11D 

12D 10V 











52 


51 


49 


48 


47 


45 


43 


42 


41 


40 


37 


36 


34 


33 


1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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SN54LVT16952, SN74LVT16952 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCBS151C - MAY 1992 - REVISED JULY 1995 


FUNCTION TABLET 


I INPUTS I 

OUTPUT 

CLKENAB 

CLKAB 

OEAB 

A 

B 

H 

X 

L 

X 

Bo* 

X 

L 

L 

X 

Bo* 

L 

T 

L 

L 

L 

L 

T 

L 

H 

H 

X 

X 

H 

X 

Z 


t A-to-B data flow Is shown; B-to-A data flow Is similar 
but uses CLKENBA, CLKBA, and OEBA. 

^ Level of B before the indicated steady>state input 
conditions were established 


logic diagram (positive iogic) 


1CLKENAB 

1CLKAB 


10EBA 





i 1CLKBA 


- 1 


To Seven Other Channels 


2CLKENAB 
2CLKAB 
20iM 




2CLKENBA 

2CLKBA 

20E^ 



To Seven Other Channels 
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SN54LVT16952, SN74LVT16952 

3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS151C - MAY 1992 - REVISED JULY 1995_ 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . “0-5 V to 4.6 V 

Input voltage range, V| (see Note 1) .-0.5 V to 7 V 

Voltage range applied to any output In the high state or power-off state, Vq (see Note 1) — -0.6 V to 7 V 

Current into any output in the low state, Iq: SN54LVT16962 . 96 mA 

SN74LVT16952 .. 128mA 

Current Into any output in the high state, Iq (see Note 2): SN54LVT16952 . 48 mA 

SN74LVT16952 . 64 mA 

Input clamp current, I|k (V| < 0) .. -50 mA 

Output clamp current, Iqk (Vq < 0) .. “50 

Maximum power dissipation at Ta = 65°C (in still air) (see Note 3): DGG package. 1 W 

DL package.1.4 W 

Storage temperature range, Tstg .. -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current flows only when the output is in the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 





SN54LVT16952 

SN74LVT16952 

UNIT 




MIN MAX 

MiN 

MAX 

Vcc 

Supply voltage 



mm 

3.6 

V 

V|H 

High-level input voltage 


_g 

2 

V 

V|L 

Low-level input voltage 



0.8 

V 

V| 

Input voltage 



5.5 

V 

'oh 

High-level output current 



-32 

mA 

'OL 

Low-level output current 


CO 

64 

mA 

At/Av 

Input transition rise or fall rate 

Outputs enabled 


10 

ns/V 

Ta 

Operating free-air temperature 



-40 

85 

wm 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 


PRODUCT PREVIEW Information concerns products In ttie formative or 
desion phase of developmenL Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT16952, SN74LVT16952 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS151C - MAY 1992 - REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LVT16952 

SN74LVT16952 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 2.7 V, 11=-18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = MIN to MAXt, Iqh = -100 pA 

Vcc-0.2 

VcC-0.2 

V 

Vcc-2.7 V, Iqh-- 8mA 

2.4 

2.4 

> 

CO 

II 

O 

O 

> 

lOH = - 24 mA 

2 


lOH - -32 mA 


2 

VOL 

Vcc-2.7 V 

lOL- fOO pA 

0.2 

0.2 

V 

lOL = 24 mA 

0.5 

0.5 

> 

CO 

O 

O 

> 

lOL- 16 mA 

0.4 

0.4 

lOL “ 32 mA 

0.5 

0.5 

lOL - 48 mA 

0.55 


lOL - 64 mA 


0.55 

l| 

Vcc = 3.6 V, Vi - Vcc or GND 

Control 

inputs 


±1 

pA 

Vcc-0 or MAX*, V|-6.5V 


10 

Vcc-3.6 V 

V| » 5.5 V 

A or B ports§ 

A? 20 

20 

< 

< 

o 

o 


1 

v, = o 

-5 

-5 

•off 

Vcc = 0, V|orVo = 0to4.5V 


±100 

mA 

l|(hold) 

> 

CO 

H 

o 

V| = 0.8V 

A or B ports 

75 

75 

pA 

> 

CM 

II 

> 

-75 

-75 

lOZH 

Vcc - 3.6 V, Vo * 3 V 

1 

1 

pA 

lOZL 

Vcc - 3.6 V, Vo - 0.5 V 

-1 

-1 

pA 

ICC 

Vcc-3.6 V, «O-0, 

V| * Vcc or GND 

Outputs high 

0.12 

0.12 

mA 

Outputs low 

5 

5 

Outputs 

disabled 

0.12 

0.12 

AiCC^ 

Vcc = 3 V to 3.6 V, One input at Vcc - 0.6 V, 

Other inputs at Vcc or GND 

0.2 

0.2 

mA 

C| 

Vi = 3VorO 

4 

4 

PF 

Cio 

Vo = 3VorO 

13 

13 

PF 


t All typical values are at Vqq = 3.3 V, = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate vaiue specified under recommended operating conditions. 
§ Unused pins at Vcc or GND 

If This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 


PRODUCT PREVIEW Information concerns products In the formative or 
deslon phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT16952, SN74LVT16952 

3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCBS1S1C- MAY 1992 - REVISED JULY 1995_ 


timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 



SN54LVT16952 

SN74LVT16952 

UNIT 

Vcc = 3.3 V 
±0.3V 

Vcc = 2-7 V 

Vcc = 3.3 V 
±0.3 V 

Vcc = 2.7 V 

MIN MAX 

MIN MAX 

MIN MAX 

MIN MAX 

^clock Clock frequency 

0 150 

■mEEi 

0 150 

0 150 

MHz 

tyy Pulse duration 

CLKEN high 

3.3 

mmm 

3.3 

3.3 

ns 

CLK high or low 

3.3 

^3.3 

3.3 

3.3 

tsu Setup time 

A or B before CLK 

2.1 ^ 

? 2.9 

2.1 

2.9 

ns 

CLKEN before CLK 


1.6 

1.2 

1.6 

th Hold time 

A or B after CLK 

0.7 

0.7 

0.7 

0.7 

ns 

CLKEN after CLK 

1.4 C 

1.5 

1.4 

1.5 


switching characteristics over recommended operating free-air temperature range, C|, = 50 pF 
(unless otherwise noted) 


[see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

SN54LVT16952 

SN74LVT16952 

UNIT 


Vcc = 2.7 V 


Vcc = 2.7 V 

MIN MAX 

MIN MAX 

MIN TYPt MAX 

MIN MAX 

^max 



150 

jjjlll^lllllllllll^ 

150 

150 

MHz 

tPLH 

CLKBA or 
CLKAB 

Aor B 

2 5.9 

^ 

2 3.4 5.8 

7.1 

ns 

tPHL 

2 6 

^ 7 

2 3.4 5.8 

6.9 

tpZH 

OEBAor 

Aor B 

1 

7.3 

1 2.7 5.6 

6.7 

ns 

tpZL 

OEAB 

1.2 ^ 

8.2 

1.2 2.7 6.5 

8 

»PHZ 

OEBAor 

Aor B 

2.3 ^ 7 

7.6 

2.3 3.9 6.3 

6.9 

ns 

‘PLZ 

OEAB 

hheo 

6 

2.2 3.9 5.1 

5.3 


t All typical values are at Vcc = 3.3 V, Ta - 25-C. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of developmenL Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT16952, SN74LVT16952 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCBS151C - MAY 1992 - REVISED JULY 1995 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


5000 

500 0 


O Open 
9 GND 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Data Input 


TEST 

SI 

tPLH/tpHL 

Open 

tPLZ/tPZL 

6V 

IPHZ/tPZH 

GND 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 




2.7 V 
OV 


‘PLH -{<-►{ ‘PHL 

I !/- 

— 

tpHL-h«- 

-^ 


1-VoH 

1.5 V 

VOL 


►! tpLH 


M.5V 


VoH 

VoL 


Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 




tpZL“ 


tpzH—►! 1^ 


|‘PLZ-^ '(*- _ 

\^-SV I J^ Lt0.3V 

• tPHZ —►! 


2.7 V 
OV 

3V 

VOL 




u^.._0.3V 


* OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, t^ < 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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LVT JTAG/IEEE 1149.1 


B 


LVT JTAG/IEEE 1149.1 

Features Benefits 


• Compatibility with IEEE Standard 

1149.1 -1990 (JTAG) test access port 
(TAP) and boundary-scan architecture 

• Effectively place a unique digital test 
probe on each signal pin 

• Tl extensions beyond 1149.1 required 
instructions^ 

- Parallel Signature Analysis (PSA) 

- Pseudo-Random Pattern Generation 
(PRPG) 

• EPIC-IIBtm submicron process with 
special low-voltage enhancements 

• Expanded Vcc range from 2.7 V 
to 3.6 V 

• 18-bit and 20-bit UBT^” architectures 

• Widebus^” functions available in 
space-saving EIAJ TSSOP, JEDEC SSOP, 
and EIAJ TQFP fine-pitch surface-mount 
packaging 

• Maximum propagation delays < 6 ns 


• Bus-hold circuitry at I/O signal pins 

• Series-resistor options on B-port 
(’LVT182 series) 

• Members of a broad family of Texas 
Instruments boundary-scan logic 


• Adherence to well-established industry 
standard, ensuring access to a board range 
of supporting software and test equipment 

• Improved test access into complex circuit 
board assemblies for board manufacturing 
test and design verification/debug 

• Built-in self-test features provide 
near-at-speed test capability for improved 
test flexibility, throughput, and effectiveness 


• High-performance, low-power, high-drive, 
low-noise equivalents of standard LVT 
buffers/drivers/transceivers offering system 
and test designers flexible integration options 

• Advanced integration, as one UBT^^ can 
replace most common bus-interface logic 

• Increased functional and component density 
supporting tight board space budgets 


• Speed equivalency to standard LVT product, 
resulting in minimal performance penalty for 
boundary-scan implementation 

• Reduced component count by eliminating 
need for external tie-off resistors 

• Reduce component count by eliminating 
need for external line-termination resistors 

• Compatibility with a full line of scan-support 
functions, including test bus controllers and 
addressable-scan ports, providing a complete 
solution for boundary-scan-based system 
testing 


7-2 



Today’s designs are based on evermore complex ICs, fine-pitch packaging, and denser board layouts. These 
factors limit test access and greatly complicate traditional methods of functional and in-circuit manufacturing 
test and design verification/debug. The IEEE 1149.1 (JTAG) boundary-scan test standard was created to 
address these issues. Tl has taken a leading role In the industry In supplying logic that integrates IEEE 1149.1 
(JTAG) test methods. 

Features and benefits of Tl LVT boundary-scan logic products are on the facing page and a list of available LVT 
scannable bus-interface devices is presented below. Data sheets for the entire family are in the 1994 
Boundary-Scan Logic/IEEE 1149.1 (JTAG) Data Book, lit# SCTD002. Please contact your local Tl sales 
representative or Tl authorized distributor for copies. 

The following table lists LVT IEEE 1149.1 (JTAG) devices currently available or planned. Customers interested 
in learning more about Tl’s plans for these devices should contact the Advanced System Logic Marketing hotline 
at (903) 868-5202. 


DEVICE 

PIN COUNT 

DESCRIPTION 

SN54LVT18245 SN74LVT18245 

56 

18-bit bus transceiver 

SN54LVT182245 SN74LVT182245 

56 

18-bit bus transceiver with series resistor option 

SN74LVT18502 

64 

18-bit universal bus transceiver 

SN74LVT182502 

64 

18-bit universal bus transceiver with series resistor option 

SN74LVT18504 

64 

20-bit universal bus transceiver 

SN54LVT182504 SN74LVT182504 

64 

20-bit universal bus transceiver with series resistor option 

SN54LVT18640 SN74LVT18640 

56 

18-bit inverting bus transceiver 

SN54LVT182640 SN74LVT182640 

56 

18-bit inverting bus transceiver with series resistor option 

SN54LVT18646 SN74LVT18646 

64 

18-bit transceiver and register 

SN54LVT182646 SN74LVT182646 

64 

18-bit transceiver and register with series resistor option 

SN54LVT18652 SN74LVT18652 

64 

18-bit transceiver and register 

SN54LVT182652 SN74L^T182652 

64 

18-bit transceiver and register with series resistor option 
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SN74LVC00 

QUADRUPLE 2-INPUT POSITIVE-NAND GATE 


SCAS279B - JANUARY 1993 - REVISED JULY 1995 


• EP/C^M (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• ESD Protection Exceeds 2000 V Per 
Mil-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Modei (C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Typicai Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25°C 

• Inputs Accept Voltages to 5.5 V 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 

Packages 

description 

This quadruple 2-input positive-NA ND ga te is deigned for 2.7-V to 3.6-V Vcc operation. The SN74LVC00 
performs the Boolean functions Y = A»BorY = A + Bin positive logic. 

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators 
in a mixed 3.3-V/5-V system environment. 

The SN74LVC00 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 


1 INPUTS 1 

OUTPUT 

A 

B 

Y 

H 

H 

L 

L 

X 

H 

X 

L 

H 


logic symbolt logic diagram, each gate (positive logic) 


D, DB, OR PW PACKAGE 
(TOP VIEW) 




tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is current as of publication data. 
Products conform to spacificatlons par tha tarms of Taxes Instruments 
standard warranty. Production proc^ng does not nacassarily Include 
tasting of all paramMars. 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright © 1995, Texas Instruments Incorporated 
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SN74LVC00 

QUADRUPLE 2-INPUT POSITIVE-NAND GATE 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ..... "0-5 V to 6.5 V 

Input voltage range, V| (see Note 1) . -0.5 V to 6.5 V 

Output voltage range, Vq (see Notes 1 and 2) ..... -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc oi' GND.... ±100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): D package . —.. 1.25 W 

DB or PW package ............ 0.5 W 

Storage temperature range, Tgtg .. -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations agpWcaWon note \n\he 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


:-- - 1 

MIN MAX 

UNIT 

Vcc Supply voltage 

Operating 

2 3.6 

V 

Data retention only 

1.5 

ViH High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

V 1 L Low-level input voltage 

Vcc = 2.7 V to 3-6 V 

0.8 

V 

V| Input voltage 

0 5.5 

V 

Vq Output voltage 

0 Vcc 

V 

Iqh High-level output current 

Vcc = 2.7 V 

-12 

mA 

> 

CO 

II 

O 

O 

> 

-24 

Iql Low-level output current 

Vcc = 2.7 V 

12 

mA 

> 

CO 

II 

O 

O 

> 

24 

Ta Operating free-air temperature 

-40 85 



NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


TtexAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 
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SN74LVC00 

QUADRUPLE 2-INPUT POSITIVE-NAND GATE 

_SCAS279B - JANUARY 1993 - REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vec'f 

MIN TYPt MAX 

UNIT 

VOH 

IOH = -‘>00 4A 

MIN to MAX 

VcC-0.2 

V 

IOH = -12mA 


2.2 

3V 

2.4 

Iqh = - 24 mA 

3V 

2.2 

VoL 

Iql* 130 mA 

MIN to MAX 

0.2 

V 

IOL = 12mA 

2.7 V 

0.4 

Iql = 24 mA 

3V 

0.55 

l| 

V| = 5.6 V or GND 

3.6 V 

±5 

mA 

Icc 

V| = Vqc or GND, Iq = 0 

3.6 V 

10 

pA 

Alee 

One input at Vcc “ 0.6 V, Other Inputs at Vcc or GND 

2.7 V to 3.6 V 

500 

pA 

Ci 

V| » Vcc or GND 

3.3 V 

5 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t All typical values are at Vcc = 3.3 V, Ta = 25®C. 


switching characteristics over recommended operating free-air temperature range, Cl. = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

UNIT 

MIN MAX 

MIN MAX 

Ipd 

Aor B 

Y 

1 6 

7 

ns 

tsk(o)^ 



1 


ns 


§ Skew between any two outputs of the same package switching in the same direction. This parameter is warranted but not production tested. 


operating characteristics, Vcc = 3.3 V, Ta = 25®C 
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SN74LVC00 

QUADRUPLE 2-INPUT POSITIVE-NAND GATE 

SCAS279B - JANUARY 1993 - REVISED JULY 1995_ 


PARAMETER MEASUREMENT INFORMATION 


6V 



Timing 

Input 


Data 

Input 




tsu 


M - . 

th I 


)<5IZIZkEE 


2.7 V 
OV 


2.7 V 
OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



TEST 

S1 

tpd 

Open 

tPLZ/tPZL 

6V 

tPHZ/tPZH 

GND 


tw 


Input 


3(ZID(E 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 

Control 

(low-level 

enabling) 


Output 
Waveform 1 
SI at 6 V 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


tPZL-N 


2.7 V 


OV 


2.7 V 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internai conditions such that the output is iow except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr ^ 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 

E. tpLz and tpHZ are the same as t^js. 

F. tpzL and tpzH are the same as ten- 

G. tpLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 


Instruments 

POST OFFICE BOX 665303 • DALLAS. TEXAS 75265 
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SN74LVC02 

QUADRUPLE 2-INPUT POSITIVE-NOR GATE 


• EPIC^** (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Modei 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• IVpIcai Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Typicai Vqhv (Output Vqh Undershoot) 

> 2 Vat Vcc = 3.3 V, Ta = 25°C 

• Inputs Accept Voltages to 5.5 V 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 


SCAS280B - JANUARY 1993 - REVISED JULY 1995 


D, DB, OR PW PACKAGE 
(TOP VIEW) 



description 

This quadruple 2-Input posItIve-NOR gate is designed for 2.7-V to 3.6-V Vcc operation. 

The SN74LVC02 performs the Boolean functions Y = A + B or Y = A • B In positive logic. 

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators 
in a mixed 3.3-V/5-V system environment. 

The SN74LVC02 Is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 
(each gate) 


1 INPUTS 1 

OUTPUT 

A 

B 

Y 

H 

X 

L 

X 

H 

L 

L 

L 

H 


logic symbolt logic diagram, each gate (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
I EC Publication 617-12. 

EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 


TfeXAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright © 1995, Texas Instruments Incorporated 
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SN74LVC02 

QUADRUPLE 2-INPUT POSITiVE-NOR GATE 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc -............ -0.5 V to 6.6 V 

Input voltage range, V) (see Note 1) ....... — -0.5 V to 6.5 V 

Output voltage range, Vq (see Notes 1 and 2) .... -0.5 V to Vcc + V 

Input clamp current, I|k (V| < 0) ... -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .....- -^0 

Continuous output current, Iq (Vq = 0 to Vcc) ..... • ±50 mA 

Continuous current through Vcc O'" GND. ±100 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 3): D package . 1.25 W 

DB or PW package . 0.6 W 

Storage temperature range, Tgtg .... -65®C to 150®C 


t Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The Input and output negative-voltage ratings may be exceeded if the Input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 160®C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations appWcaWon note in the 1994 ABTAdvanced BiCMOS Technoiogy 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


I 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 

\/ 

Data retention only 

1.5 


V|H 

High-level input voltage 

Vcc-2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc-2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 


0 

Vcc 

V 

'oh 

High-level output current 

I Vcc-2.7 V 

-12 

mA 

< 

o 

o 

II 

G> 

< 

-24 

lOL 

Low-level output current 

Vcc = 2.7 V 

12 

mA 

VCC-3V 

24 


Ta 

Operating free-air temperature 


-40 

85 

“C 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


TtexAS 

iNSnSl^NTS 

POST OFFiCE BOX 655303 • DALLAS, TEXAS 75265 
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SN74LVC02 

QUADRUPLE 2-INPUT POSITIVE-NOR GATE 


SCAS280B - JANUARY 1993 - REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t All typical values are at Vcc = 3-3 V, Ta = 25®C. 

switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 1) 



§ Skew between any two outputs of the same package switching in the same direction. This parameter is warranted but not production tested. 

operating characteristics, Vcc = = 25®C 



8-11 











































































SN74LVC02 

QUADRUPLE 2-INPUT POSITIVE-NOR GATE 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

CL = 50pF 
(see Note A) 


5000 

-^VW- 


5000 


o«'' 

O Open 
? GND 


TEST 

SI 

tpd 

Open 

tPLZ/tPZL 

6V 

tPHZ/tPZH 

GND 


LOAD CIRCUIT 


Timing 

input 


Data 

input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 




VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 

Control 

(iow-levei 

enabling) 


Output 
Waveform 1 
siatev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


1.5 V 


i'- h- 

«PZL-W K-, J 

I tPLZ-P] !♦- 

I-' 




tpZH ->l I4- 


T , 

tPHZ“>l ^ 




.3V 


0.3 V 


2.7 V 

OV 

3V 

VOL 

VOH 

OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: 


A. C|_ includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. Ail input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq » 50 Q, t^ ^ 2.5 ns, tf ^ 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 

E. tp|_ 2 [ and tpHZ ai'e fhe same as t^js- 

F. tpzL and tpzH are the same as ten- 
G- tPLH and tpHL are the same as tpc|. 


Figure 1. Load Circuit and Voitage Waveforms 


^5^ Texas 
InsitSmentc 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 
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SN74LVC04 
HEX INVERTER 


SCAS281B - JANUARY 1993 - REVISED JULY 1995 


• EPIC^^ (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25*^0 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25"C 

• inputs Accept Voltages to 5.5 V 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 

Packages 

description 

This hex inverter contains six independent inverters designed for 2.7-V to 3.6-V Vcc operation. The SN74LVC04 
performs the Boolean function Y = A. 

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators 
in a mixed 3.3-V/5-V system environment. 

The SN74LVC04 is characterized for operation from -40°C to 85®C. 

FUNCTION TABLE 


(each inverter) 


INPUT 

OUTPUT 

A 

Y 

H 

L 

L 

H 



logic symbolt logic diagram, each inverter (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


EPIC is a trademark of Texas Instruments Incoroorated. 


PRODUCTION DATA Information is current as of publication date. 
Products conform to specifications per the terms of Texas instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 


TfeVAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright © 1995, Texas Instruments Incorporated 
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SN74LVC04 
HEX INVERTER 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc .. -0.5 V to 6.5 V 

Input voltage range, V| (see Note 1) ..... -0.5 V to 6.5 V 

Output voltage range, Vq (see Notes 1 and 2) .. -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0) ......... -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ..-. ±50 

Continuous output current, Iq (Vq = 0 to Vcc) ...... ±50 mA 

Continuous current through Vcc or GND..... ....... ±100 mA 

Maximum power dissipation at « 55°C (in still air) (see Note 3): D package ... 1.25 W 

DB or PW package . 0.5 W 

Storage temperature range, Tstg . -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refertothe Package Therma/Cons/c/eraf/ons application note m\he199AABTAdvancedBiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


I 

MIN MAX 

UNIT 

Vcc Supply voltage 

Operating 

2 3.6 

V 

Data retention only 

1.5 

V|H High-level input voltage 

Vcc-2.7 V to 3.6 V 

2 

V 

VjL Low-level input voltage 

Vcc-2.7 V to 3.6 V 

0.8 

V 

V| Input voltage 

0 5.5 

V 

Vq Output voltage 

o 

< 

O 

o 

V 

Iqh High-level output current 

Vcc-2.7 V 

-12 

mA 

> 

CO 

H 

o 

O 

> 

-24 

Iql Low-level output current 

Vcc-2.7 V 

12 

mA 

> 

CO 

II 

8 

> 

24 

Ta Operating free-air temperature 

-40 85 

“C 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


TfeXAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 
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SN74LVC04 
HEX INVERTER 

SCAS281B - JANUARY 1993 - REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Veef 

MIN TYPt MAX 

UNIT 

VOH 

IOH--100hA 

MiN to MAX 

VcC-0.2 

V 

lOH mA 

2.7 V 

2.2 

3V 

2.4 

Iqh * - 24 mA 

3V 

2.2 

VOL 

1 

o 

o 

1 

-J 

p 

MIN to MAX 

0.2 

V 

IOL=12mA 

2.7 V 

0.4 

lOL ■ 24 mA 

3V 

0.55 

l| 

V|-5.5VorGND 

3.6 V 

±5 

HSH 

Ice 

V| » Vcc O’’ GND, Iq “ 0 

3.6 V 

10 


Alee 

One input at Vcc " 0-6 V, Other Inputs at Vcc or GND 

2.7 V to 3.6 V 

500 

mA 

Cj 

V|-Vcc or GND 

3.3 V 

5 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t All typical values are at Vcc ■ 3.3 V, Ta - 25'C. 


switching characteristics over recommended operating free-air temperature range, C|. = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


Vcc = 2.7 V 

UNIT 

MIN MAX 

MIN MAX 

tpd 

A 

Y 

1 6 

7 

ns 

^sk(o)^ 



1 


ns 


§ Skew between any two outputs of the same package switching in the same direction. This parameter is warranted but not production tested. 



TtexAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 
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SN74LVC04 
HEX INVERTER 


PARAMETER MEASUREMENT INFORMATION 



Timing 

input 




j ^su 


►U —— H 

th I 


2.7 V 
OV 


Data 

input 


^1.5 V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TiMES 


2.7 V 
OV 


input 
tPLH 

Output 


^ 1.5 V 


N ^1.5V 


I 


2.7 V 
. OV 


N-N—tpHL 




i-VoH 

1.5 V 

•VoL 


VOLTAGE WAVEFORMS 
PROPAGATiON DELAY TiMES 


TEST 

SI 

tpd 

Open 

tPLZ/tPZL 

6V 

tPHZ/tpZH 

GND 


tv/ 


Input 


-V-— 

"’A A’-”' 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 

enabling) | 

tpzL-H K-, 


Vl.5V -/l-SV 

K-4— 


I I I 


Output 
Waveform 1 
SI atev 
(see Note B) 

- , , ‘PZH -M W- 
Output 1 

Waveform 2 
SlatGND 
(see Note B) 


V’' i 


T , 

tPHZ->l k 


2.7 V 


OV 


2.7 V 


OV 


3V 


VOL 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 
B. 


C. 

D. 

E. 

F. 

G. 


C|_ includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 O, tr ^ 2.5 ns, tf ^ 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpnz are the same as tdis- 

tpzL and tpzH are the same as ten- 

tpLH and tpm are the same as tpd. 


Figure 1. Load Circuit and Voitage Waveforms 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 
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SN74LVCU04 
HEX INVERTER 


• EPIC^^ (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25°C 

• Inputs Accept Voltages to 5.5 V 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Smaii-Outiine (PW) 
Packages 


SCAS282B - JANUARY 1993 - REVISED JULY 1995 


D, DB, OR PW PACKAGE 
(TOP VIEW) 



description 

This hex inverter is designed for 2.7-V to 3.6-V Vcc operation. The SN74LVCU(M contains six independent 
inverters with unbuffered outputs. The device performs the Boolean function Y = A. 

Inputs can be driven from either 3.3-V or 5-V devices. This feature aliows the use of these devices as transiators 
in a mixed 3.3-V/5>V system environment. 

The SN74LVCU04 is characterized for operation from --40°C to 85°C. 


FUNCTION TABLE 
(each Inverter) 


INPUT OUTPUT 



tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
I EC Publication 617-12. 


EPIC is a trademark of Texas Instruments Incoroorated. 


PRODUCTION DATA Information la current as of publication date. 
Products conform to apeciflcatlona per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright © 1995, Texas Instruments Incorporated 
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SN74LVCU04 
HEX INVERTER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . ”0-5 V to 6.5 V 

Input voltage range, V| (see Note 1) .... -0.6 V to 6.5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (Vi < 0) .— -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ... ±50 

Continuous output current, Iq (Vq = 0 to Vcc) • . ±50 mA 

Continuous current through Vcc or GND. ±100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): D package . 1.25 W 

DB or PW package . 0.5 W 

Storage temperature range, Tstg . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a Junction temperature of 150®C and a board trace length of 750 mils. 
For more Information, refer to the Package Thermal Considerations appWcaWon note m\he^99A ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


I_^^_ 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 

w 

Data retention only 

1.5 




Vcc « 2.7 V 

2.16 


V|H 

High-level input voltage 

Vcc = 3V 

2.4 

V 



Vcc “3.6 V 

2.88 


V|L 

Low-level input voltage 

Vcc “2.7 V to 3.6 V 

0.65 

V 

V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 


0 

Vcc 

V 

'oh 

High-level output current 

I Vcc = 2.7 V 

-12 

mA 

> 

CO 

u 

8 

> 

-24 

•OL 

Low-level output current 

Vcc “2.7 V 

12 

mA 

> 

CO 

II 

O 

24 

At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

“C 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 
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SN74LVCU04 
HEX INVERTER 


SCAS282B - JANUARY 1993 - REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

Iqh “-lOOfiA 

MIN to MAX 

Vcc-0-2 

V 

IOH*-12mA 

2.7 V 

2.2 

3V 

2.4 

IqH * - 24 mA 

3V 

2.2 

VOL 

IOL»100|iA, V|H = 2.16 V 

2.7 V 

0.2 

■ 

IOL*100|jA, V|H = 2.88 V 

3.6 V 

0.2 

IOL”12mA, V|H* 2.16 V 

2.7 V 

0.4 

lOL = 24 mA, V|h = 2.4 V 

3V 

0.55 

l| 

V|-5.5 V or GND 

3.6 V 

±5 

pA 

Icc 

V| = Vec or GND, Iq = 0 

3.6 V 

10 

pA 

Alec 

One input at Vec *” 0-6 V, Other inputs at Vqq or GND 

2.7 V to 3.6 V 

500 

pA 

Ci 

V| = Vcc or GND 

3.3 V 

5 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t All typical values are at Vqq = 3.3 V, Ta = 25®C. 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3V 
±0.3V 

Vcc = 

2.7 V 

UNIT 


MIN MAX 

MIN 

MAX 


tpd 

A 

Y 

1 5 

6 

ns 

tsk(o)§ 



1 


ns 


§ Skew between any two outputs of the same package switching in the same direction. This parameter is warranted but not production tested. 
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SN74LVCU04 
HEX INVERTER 


SCAS282B - JANUARY 1993 - REVISED JULY 1995 


From Output_ 

Under Test 

Cl = 50 pF ; 
(see Note A) 


PARAMETER MEASUREMENT INFORMATION 

^ 6V 


5000 
—WAr- 


5000 


O Open 
9 GND 


TEST 

SI 

Vd 

Open 

tPLZ'IPZL 

6V 

tPHZ/tPZH 

GND 


LOAD CIRCUIT 


Timing 

Input 


Data 

Input 




k-T— 4 

1—:—M 

1 'su ^ 

th 1 

1 - 




2.7 V 
OV 

2.7 V 
OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
»PLH 

Output 


^1.5 V 


"N ^1.5V 


-2.7 V 

-OV 




■#-tpHL 

I 

1-VoH 

1.5 V 

•VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


Input 




VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 

Control 

(low-level 

enabling) 


Output 
Waveform 1 
SI ate V 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


r*Lz-.j »- 
1_ 1 .' 


2.7 V 


OV 


2.7 V 


OV 


.-- 3V 

\1’5V I / VOL + 0.3V 

>-rr-voL 


tpZH 14- 


tPHZ*^ k- 


^1.5 V 


VOH-0.3V 


.-7 VOH 


OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 O, tr 2.5 ns, tf :s 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 

E. tpLZ and tpHZ are the same as t^js. 

F. tpzL and tpzH are the same as ten- 
G- tpLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVC08 

QUADRUPLE 2-INPUT POSITIVE-AND GATE 


SCAS283B - JANUARY 1993 - REVISED JULY 1995 


• EP/C^m (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• ESD Protection Exceeds 2000 V Per 
MII-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Modei (C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Typicai Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25X 

• Typicai Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25X 

• Inputs Accept Voltages to 5.5 V 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 

Packages 

description 

This quadruple 2-input positive-AND gate is designed for 2.7-V to 3.6-V Vcc operation. 

The SN74LVC08 performs the Boolean functions Y = A»BorY = A + Bin positive logic. 

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators 
in a mixed 3.3-/5-V system environment. 

The SN74LVC08 Is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 



tlhls symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Ibxas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN74LVC08 

QUADRUPLE 2-INPUT POSITIVE-AND GATE 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . “0-5 V to 6.5 V 

Input voltage range, V| (see Note 1) ... -0.5 V to 6.5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0) ... -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ..-..... ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) ..- —...... ±50 mA 

Continuous current through Vcc O'' QND ......... ±100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): D package ... 1.25 W 

DB or PW package . 0.5 W 

Storage temperature range, Tstg ........ -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded If the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


I_^_ I 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 

\/ 

Data retention only 

1.6 


V|H 

High-level input voltage 

Vcc* 2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc* 2.7 Vto3.6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 


0 

Vcc 

V 

'OH 

High-level output current 

Vcc 2.7 V 

-12 

mA 

< 

o 

o 

It 

CO 

< 

-24 

•OL 

Low-level output current 

Vcc* 2.7 V 

12 

mA 

> 

CO 

II 

O 

O 

> 

24 

At/Av 

Input transition rise or fall rate 


0 

8 

ns/V 

ta 

Operating free-air temperature 


-40 

86 

“C 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 
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SN74LVC08 

QUADRUPLE 2-INPUT POSITiVE-AND GATE 


SCAS283B-JANUARY 1993- REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

Iqh *-100mA 

MIN to MAX 

Vcc-0.2 

V 

IqI-I « -12 mA 

2.7 V 

2.2 

3V 

2.4 

IOH--24 mA 

3V 

2.2 

VoL 

lOL * *100 mA 

MIN to MAX 

0.2 

V 

< 

E 

CM 

li 

P 

2.7 V 

0.4 

Iql * 24 mA 

3V 

0.55 

l| 

V|«5.6Vor GND 

3.6 V 

±5 

pA 

Ice 

V| = VccorGND, IO = 0 

3.6 V 

10 

mA 

Alec 

One input at Vcc ” 0-6 V, Other inputs at Vec or GND 

2.7 V to 3.6 V 

500 

pA 

Ci 

V| = Vcc or GND 

3.3 V 

5 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t All typical values are at Vcc - 3.3 V, Ta - 25“C. 


switching characteristics over recommended operating free-air temperature range, Ci. = 50 pF 
(uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


Vcc = 2.7 V 

UNIT 

MIN MAX 

MIN MAX 

tpd 

Aor B 

Y 

1 6 

7 

ns 

tsk(o)§ 



1 


ns 


§ Skew between any two outputs of the same package switching in the same direction. This parameter Is warranted but not production tested. 


operating characteristics, Vcc = 3.3 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

CL-50pF, f=10MHz 

10 

pF 
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SN74LVC08 

QUADRUPLE 2-INPUT POSITIVE-AND GATE 


SCAS283B - JANUARY 1993 - REVISED JULY 1995 

PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 Q 
—-AAAr- 

5000 


O Open 
9 GND 


TEST 

SI 

tpd 

Open 

tpLz/tpZL 

6V 

tPHZ/tpZH 

GND 


LOAD CIRCUIT 


k-tw-N 


Timing 

input 



2.7 V 
OV 



VOLTAGE WAVEFORMS 
PULSE DURATiON 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internai conditions such that the output is iow except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 

C. Ail input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 O, tp ^ 2.5 ns, tf 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 

E. tpLZ and tpnz are the same as tdis- 

F. tpzL and tpzH are the same as ten* 

G- tpLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVC10 

TRIPLE 3-INPUT POSITIVE-NAND GATE 


SCAS284B - JANUARY 1993 ~ REVISED JULY 1995 


• EP/C^M (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25X 

• Inputs Accept Voltages to 5.5 V 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outllne 
(DB), and Thin Shrink Small-Outline (PW) 

Packages 

description 

This triple 3-input positive- NAND gat e is desjgn^ for_2.7-V to 3.6-V Vcc operation. The SN74LVC10 performs 
the Boolean functions Y = A*B*CorY = A + B + Cin positive logic. 

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators 
in a mixed 3.3-V/5-V system environment. 

The SN74LVC10 is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 


(each gate) 

I INPUTS I 

OUTPUT 

o 

CD 

< 

Y 

H H H 

L 

L X X 

H 

X L X 

H 

XXL 

H 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA infomatlon Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74LVC10 

TRIPLE 3-INPUT POSITIVE-NAND GATE 


SCAS284B - JANUARY 1993 - REVISED JULY 1995 


logic symbolt logic diagram, each gate (positive logic) 



t This symbol is in acxjordance with ANSI/IEEE Std 91-1984 and 
I EC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)4 


Supply voltage range, Vcc . -0.5 V to 6.5 V 

Input voltage range, V| (see Note 1) . -0.5 V to 6.5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vqc + 0.5 V 

Input clamp current, l|K (V| < 0) .... -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .. 

Continuous output current, Iq (Vq = 0 to Vcc) . 

Continuous current through Vcc or GND. ± 100 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): D package —.. 1.25 W 

DB or PW package . 0.5 W 

Storage temperature range, Tstg . -SS’C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not 
implied. Exposure to absotute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded If the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 4) 



NOTE 4: Unused inputs must be held high or low to prevent them from floating. 
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SN74LVC10 

TRIPLE 3-INPUT POSITIVE-NAND GATE 


SCAS284B - JANUARY 1993 - REVISED JULY 199S 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcct 

MIN TYPt MAX 

UNIT 

VOH 

lOH “-lOO^A 

MIN to MAX 

VcC-0.2 

V 

lOH = - 12 mA 

2.7 V 

2.2 

3V 

2.4 

!q(-I x: - 24 mA 

3V 

2.2 

VOL 

Iql ■ 100 mA 

MIN to MAX 

0.2 

V 

< 

E 

CM 

H 

P 

2.7 V 

0.4 

Iql * 24 mA 

3V 

0.65 

l| 

V|-5.5VorGND 

3.6 V 

±5 

pA 

>cc 

V|-VccorGND, Io = 0 

3.6 V 

10 

pA 

Alec 

One input at Vcc ” 0.6 V, Other Inputs at Vcc or GND 

2.7 V to 3.6 V 

500 

HA 

Cj 

Vi = VccorGND 

3.3 V 

5 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t All typical values are at Vcc = 3-3 V, Ta = 25'’C. 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

UNIT 

MIN MAX 

MIN MAX 

Ipd 

A 

Y 

1 6 

7 

ns 

tsk(o)§ 



1 


ns 


§ Skew between any two outputs of the same package switching in the same direction. This parameter is warranted but not production tested. 


operating characteristics, Vqc = 3.3 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

CL = 50pF, f=10MHz 

11 

pF 
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SN74LVC10 

TRIPLE 3-INPUT POSITIVE-NAND GATE 


SCAS284B - JANUARY 1993 - REVISED JULY 1995 

PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 Q 

-Wv- 

I 500 Q 

LOAD CIRCUIT 


O Open 
9 GND 


Timing 

Input 



2.7 V 
OV 


TEST 

SI 

tpd 

Open 

tPLZ/tpZL 

6V 

tPHZ/tpZH 

GND 



VOLTAGE WAVEFORMS 
PULSE DURATION 


2.7 V 


OV 



2.7 V 


OV 


3V 

VOL 


VOH 

OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, ^ ^ 2.5 ns, tf ^ 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 

E. tpLZ and tpHZ are the same as tdjs- 

F. tpzL and tpzH are the same as tgn- 

G. tpLH and tpHL are the same as tpd- 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74LVC14 

HEX SCHMin-TRIGGER INVERTER 


SCAS285B - MARCH 1993 - REVISED JULY 1995 


• EP/C^^ (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Modei 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Typicai Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25°C 

• Inputs Accept Voltages to 5.5 V 

• Package Options Inciude Piastic 
Smaii-Outiine (D), Shrink Smaii-Outiine 
(DB), and Thin Shrink Small-Outline (PW) 

Packages 

description 

This hex Schmitt-trigger inverter is designed for 2.7-V to 3.6-V Vcc operation. 

The SN74LVC14 contains six independent inverters. The device performs the Boolean function Y = A. 

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators 
in a mixed 3.3-V/5-V system environment. 

The SN74LVC14 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 


(each inverter) 


INPUT 

A 

OUTPUT 

Y 

H 

L 

L 

H 



logic symbolt logic diagram, each inverter (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
I EC Publication 617-12. 


EPIC is a trademark of Texas Instruments Incoroorated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Inciude 
testing of all parameters. 
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SN74LVC14 

HEX SCHMin-TRIGGER INVERTER 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc ... -0.5 V to 6.5 V 

Input voltage range, V| (see Note 1) . -0.5 V to 6.5 V 

Output voltage range, Vq (see Notes 1 and 2) .. -0.5 V to Vcc + 0*5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . -^0 mA 

Continuous output current, Iq (Vq = 0 to Vcc) ..... 

Continuous current through Vcc or GND........ ±100 mA 

Maximum power dissipation at Xa = 55®C (in stiii air) (see Note 3): D package .................. 1.25 W 

DBorPWpackage ............ 0.5W 

Storage temperature range, Tstg ....... -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150*’C and a board trace length of 750 mils. 
For more Information, refer to the Package Thermal Considerations apjpWcaWon note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


I 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 

v 

Data retention only 

1.5 


V|H 

High-level input voltage 

Vcc-2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc'2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 


0 

Vcc 

V 

'oh 

High-level output current 

Vcc-2.7 V 

-12 

mA 

VCC-3V 

-24 

•OL 

Low-level output current 

Vcc-2.7 V 

12 

mA 

VCC-3V 

24 

At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

“C 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 
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SN74LVC14 

HEX SCHMin-TRIGGER INVERTER 

_SCAS2B5B- MARCH 1993 - REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions, 
t Typical values are measured at Vcc • 3-3 V. Ta • 25”C. 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 1) 



§ Skew between any two outputs of the same package switching in the same direction. This parameter is warranted but not production tested. 


operating characteristics, Vcc = 3-3 V, = 25°C 
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SN74LVC14 

HEX SCHMin-TRIGGER INVERTER 

SCAS285B - MARCH 1993 - REVISED JULY 1995_ 


PARAMETER MEASUREMENT INFORMATION 


6V 



Timing 

input 


Data 

input 




tsu 


►k——H 

^ th I 




2.7 V 
OV 


2.7 V 
OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLDTiMES 


input 
tPLH 

Output 


^ 1.5 V 


^ ^1.5 V 


-2.7 V 


OV 


I 


■tPHL 




i-VoH 

1.5 V 

•VoL 


VOLTAGE WAVEFORMS 
PROPAGATiON DELAY TiMES 


TEST 

SI 

Ipd 

Open 

tPLZ/tPZL 

6V 

tPHZ/tPZH 

GND 


input 


—-y— 


VOLTAGE WAVEFORMS 
PULSE DURATiON 


Output 

Controi 

(iow-ievei 

enabiing) 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SlatGND 
(see Note B) 



1.5 V J 

i r 

f - 

1.5 V 

1 

tpZL“>l 

1 

1 

j. _ j. 

N- 

j 

1 

1 

V'' j 

_^^OL*0.3V 

1 

1 

tpZH-^ 

*PHZ->| 

1 , 

F""" 

J_ 


/l.5V 

^VoH-0.3V 


2.7 V 

OV 

2.7 V 

OV 

3V 

VOL 

VOH 

OV 


VOLTAGE WAVEFORMS 
ENABLE AND DiSABLE TiMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

Ail input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq - 50 Ci, tp ^ 2.5 ns, tf ^ 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are the same as t^js. 

tpzL and tp^n are the same as ten- 

tPLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVC32 

QUADRUPLE 2-INPUT POSITIVE-OR GATE 


• EP/C^M (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• ESD Protection Exceeds 2000 V Per 
Mil-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Modei (C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Typicai Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Typicai Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25°C 

• Inputs Accept Voltages to 5.5 V 

• Package Options Inciude Piastic 
Small-Outiine (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outiine (PW) 
Packages 


SCAS286B - JANUARY 1993- REVISED JULY 1995 



description 

This quadruple 2-input posItIve-OR gate is designed for 2.7-V to 3.6-V Vcc operation. 

The SN74LVC32 performs the Boolean functions Y = A + BorY = A*Bin positive logic. 

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators 
in a mixed 3.3-V/5-V system environment. 

The SN74LVC32 is characterized for operation from -40®C to 85®C. 

FUNCTION TABLE 
(each gate) 



tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


EPIC Is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of TPxas Instruments 
standard warranty. Production processing does not necessarily inciude 
testing of all parameters. 
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SN74LVC32 

QUADRUPLE 2-INPUT POSITIVE-OR GATE 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc .....- • "0-5 V to 6.5 V 

Input voltage range, V) (see Note 1) . -0.6 V to 6.5 V 

Output voltage range, Vq (see Notes 1 and 2) ..... -0.5 V to Vcc + 0*® V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .. • • • • 

Continuous output current, Iq (Vq = 0 to Vcc) .. ■ • • ±50 mA 

Continuous current through Vcc o*' ^ND. ±100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): D package . 1.26 W 

DB or PW package . 0.6 W 

Storage temperature range, Tstg ... -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the Input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150"C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal ConsiderationsappWcaWon note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


- n 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 

v 

Data retention only 

1.5 


V|H 

High-level input voltage 

Vcc “2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc “2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 


0 

Vcc 

V 

'oh 

High-level output current 

Vcc “2.7 V 

-12 

mA 

> 

CO 

H 

8 

> 

-24 

lOL 

Low-level output current 

Vcc “2.7 V 

12 

mA 

> 

eo 

1 

8 

> 

24 


At/Av 

Input transition rise or fall rate 


0 

7 

ns/V 

ta 

Operating free-air temperature 


-40 

85 



NOTE 4: Unused inputs must be held high or low to prevent them from floating. 
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SN74LVC32 

QUADRUPLE 2-INPUT POSITIVE-OR GATE 

_SCAS286B - JANUARY 1993 - REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcct 

MIN TYPt MAX 

UNIT 

VOH 

IOH = -100fiA 

MIN to MAX 

VcC-0.2 

V 

IOH = -12mA 

2.7 V 

2.2 

3V 

2.4 

IqH = - 24 mA 

3V 

2.2 

VoL 

O 

i— 

II 

o 

o 

MIN to MAX 

0.2 

V 

IOL“ 12 mA 

2.7 V 

0.4 

Iql * 24 mA 

3V 

0.55 

l| 

V|-6.5VorGND 

3.6 V 

±5 

pA 

'cc 

V|»VccorGND, IO = 0 

3.6 V 

10 

pA 

Alec 

One input at Vec - 0-6 V, Other inputs at Vec or GND 

2.7 V to 3.6 V 

500 

pA 

Ci 

V| = Vcc orGND 

3.3 V 

5 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t All typical values are at Vqq = 3.3 V, T/\ * 25®C. 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

a7J.HcHia 

Vcc = 2.7V 

UNIT 

MIN MAX 

MIN MAX 

tpd 

Aor B 

Y 

1.5 6 

7 

ns 

lsk(o)§ 



1 


ns 


§ Skew between any two outputs of the same package switching in the same direction. This parameter is warranted but not production tested. 


operating characteristics, Vqc = 3.3 V, = 25°C 
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SN74LVC32 

QUADRUPLE 2.INPUT POSITIVE-OR GATE 


SCAS286B-JANUARY1993-REVjSEDJUm995^^^^^^^^^^^^^^^^^^^^^^^ 

PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF ; 
(see Note A) 


5000 

-AAAr- 


5000 


o Open 
9 GND 


TEST 

SI 

Ipd 

Open 

tPLZ/IPZL 

6V 

tPHZ/IPZH 

GND 


LOAD CIRCUIT 


Timing 

Input 


Data 

Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input / 
tPLH —14- 


1.5 V 



2.7 V 
OV 


H-^tPHL 


Output 




VOLTAGE WAVEFORMS 
PULSE DURATION 


2.7 V 


OV 


Output 

Control 

(low-level 

enabling) 


Output 
Waveform 1 
SI ateV 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


_I.' 


" ^I’OV I -^^ OL I-O^OV 


tPZH- 


tPHz->i k- 



2.7 V 

OV 

3V 

VOL 

VOH 

OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 11s for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq » 60 fl, t^ ^ 2.5 ns, tf ^ 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHz are the same as tdjs. 

tpzL and tpzH are the same as ten- 

tpLH and tpHL are the same as tpcj. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVC74 

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP 

WITH CLEAR AND PRESET 

_SCAS287B - JANUARY 1993 - REVISED JULY 1995 


• EP/C^w (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• ESD Protection Exceeds 2000 V Per 
M1L-STD-883C, Method 3015; Exceeds 
200 V Using Machine Modei 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• TVpicai Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25®C 

• Typicai Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25"C 

• Inputs Accept Voltages to 5.5 V 

• Package Options Include Plastic 
Small-Outllne (D), Shrink Small-Outllne 
(DB), and Thin Shrink Smaii-Outiine (PW) 

Packages 

description 

This dual positive-edge-triggered D-type flip-flop is designed for 2.7-V to 3.6-V Vcc operation. 

A low level at the pr eset ( PRE) or cl ear (CLR) inputs sets or resets the outputs regardless of the levels of the 
other inputs. When PRE and CLR are Inactive (high), data at the data (D) Input meeting the setup time 
requirements Is transferred to the outputs on the positive-going edge of the clock pulse. Clock triggering occurs 
at a voltage level and is not directly related to the rise time of the clock pulse. Following the hold-time Interval, 
data at the D input may be changed without affecting the levels at the outputs. 

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators 
in a mixed 3.3-V/5-V system environment. 

The SN74LVC74 Is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 


I INPUTS I 

OUTPUTS I 

PRE 

CLR 

CLK 

D 

Q 

Q 

L 

H 

X 

X 

H 

L 

H 

L 

X 

X 

L 

H 

L 

L 

X 

X 

Ht 

Ht 

H 

H 

t 

H 

H 

L 

H 

H 

t 

L 

L 

H 

H 

H 

L 

X 

Qo 

Qo 


t This configur ation i s n onsta bie; that is, it does not 
persist when PRE or CLR returns to Its inactive 
(high) level. 


D, DB, OR PW PACKAGE 
(TOP VIEW) 


1CLR [ 


TJ— 

1 

14 

1D[ 

2 

13 

1CLK [ 

3 

12 

1PRE [ 

4 

11 

1Q [ 

6 

10 

1Q [ 

6 

9 

GND [ 

7 

8 


] Vcc 

]2CLR 

]2D 

]2CLK 

]2PRE 

]2Q 

]2Q 



^EPI^is^radenwkonexa^n^^ 

PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74LVC74 

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH CLEAR AND PRESET 

SCAS287B - JANUARY 1993 - REVISED JULY 1995_ 


logic symbolt 


_ 4 

1PRE — 
3 

1CLK — 


1CLR 


_ 10 

2PRE - 


2CLK 


_ 13 

2CLR - 



s_ 

6 

9 


CO 


IQ 


IQ 


2Q 


2Q 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 

logic diagram, each fiip-flop (positive logic) 

PRE 


CLK 


CLR 



absoiute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc .... -0.5 V to 6.5 V 

Input voltage range, Vj (see Note 1) . -0.5 V to 6.5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vqc or GND. ± 100 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 3): D package . 1.25 W 

DB or PW package . 0.5 W 

Storage temperature range, Tgtg . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the Input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LVC74 

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP 

WITH CLEAR AND PRESET 

SCAS287B - JANUARY 1993 - REVISED JULY 1995 


recommended operating conditions (see Note 4) 


1_1 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 

\/ 

Data retention only 

1.5 


V|H 

High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc » 2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

6.5 

V 

Vo 

Output voltage 


0 

Vcc 

V 

lOH 

High-level output current 

1 Vcc* 2.7 V 

-12 

mA 

> 

CO 

N 

o 

-24 

lOL 

Low-level output current 

|Vcc-2.7V I 

12 

mA 

> 

CO 

N 

o 

24 

At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

“C 


NOTE 4; Unused inputs must be held high or low to prevent them from floating. 


eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcct 

MIN TYPt MAX 

UNIT 

Vqh 

Iqh = 

MIN to MAX 

Vcc-0.2 

V 

1 

CM 

1 

H 

X 

p 

2.7 V 

2.2 

> 

CO 

2.4 

lOH = “ 24 mA 

3V 

2.2 

VOL 

lOL * 100 pA 

MIN to MAX 

0.2 

V 

IOL“12mA 

2.7 V 

0.4 

lOL = 24 mA 

3V 

0.55 

l| 

V| = 5.5Vor GND 

3.6 V 

±5 

pA 

Ice 

V| = VccorGND, Io = 0 

3.6 V 

10 

pA 

Alec 

One Input at Vcc “ O-® V, Other Inputs at Vcc O'" GND 

2.7 V to 3.6 V 

500 

mA 

Ci 

V| = Vcc or GND 

3.3 V 

5 

PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t All typical values are at Vqc - 3.3 V, Ta « 25‘’C. 


timing requirements over recommended ranges of suppiy voitage and operating free-air 
temperature (unless otherwise noted) 



Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

UNIT 

MIN MAX 

MIN MAX 

^clock Clock frequency 

0 100 

0 83 

MHz 

tw Pulse duration 

P^orCLRIow 

4 

5 

ns 

CLK high or low 

5 

6 

tsu Setup time before CLKT 

Data 

3 

4 

ns 

PRE or CLR inactive 

2 

3 

th Hold time, data after CLKt 

1 

2 

ns 
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SN74LVC74 

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH CLEAR AND PRESET 

SCAS287B - JANUARY 1993 - REVISED JULY 1995 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(uniess otherwise noted) (see Figure 1) 



TO 

(OUTPUT) 

Vcc = 3.3V 
±0.3V 

Vcc = 

2.7 V 

UNIT 

MIN MAX 

MIN 

MAX 



100 

I 33 

MHz 


QorQ 


6.5 



t Skew between any two outputs of the same package switching In the same direction. This parameter is warranted but not production tested. 
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SN74LVC74 

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP 

WITH CLEAR AND PRESET 

_ SCAS287B - JANUARY 1993 - REVISED JULY 1995 


PARAMETER MEASUREMENT INFORMATION 


From Output_^ 

Under Test 

CL = 50pF:::L 

(see Note A) 


500 0 
—Wv— 


5000 


6V 


O Open 
9 GND 


LOAD CIRCUIT 


Timing 

Input 


k 





2.7 V 
OV 


TEST 

SI 

Ipd 

Open 

tPLZ/tpZL 

6V 

tPHZ/tpZH 

GND 



VOLTAGE WAVEFORMS 
PULSE DURATION 


2.7 V 


OV 



VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


C|_ includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 O, t^ ^ 2.5 ns, tf ^ 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpL 2 and tpHZ are the same as tcjjs. 

tpzL and tpzH are the same as ten- 

tpLH and tpHL are the same as tpcj. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVC86 

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE 

_SCAS288B - JANUARY 1993 - REVISED JULY 1995 


• EPIC^^ (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Modei 
{C = 200pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25^0 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25X 

• Inputs Accept Voltages to 5.5 V 

• Package Options Include Plastic 
Small-Outline (D), Shrink Smail-Outline 
(DB), and Thin Shrink Small-Outline (PW) 

Packages 

description 

This quadruple 2-input exclusive-OR gate is deigned for 2.7-V to 3.6-V Vcc operation. The SN74LVC86 
performs the Boolean functions Y = A 0 B or Y = AB + AB in positive logic. 

A common application is as a true/complement element. If one of the Inputs is low, the other Input is reproduced 
in true form at the output. If one of the inputs Is high, the signal on the other input is reproduced inverted at the 
output. 

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators 
in a mixed 3.3-V/5-V system environment. 

The SN74LVC86 is characterized for operation from -40®C to 85®C. 


D, DB, OR PW PACKAGE 
(TOP VIEW) 


GND p 


[ 1 

14 

[ 2 

13 

[ 3 

12 

t 4 

11 

[ 5 

10 

[ 6 

9 

I 7 

8 


1 Vcc 
] 4B 
] 4A 
] 4Y 
] 3B 
] 3A 



FUNCTION TABLE 
(each gate) 


INPUTS 

OUTPUT 

Y 

A B 

L L 

L 

L H 

H 

H L 

H 

H H 

L 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74LVC86 

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE 


SCAS288B - JANUARY 1993 - REVISED JULY 1995 


logic symbolt 



iy 

2Y 

3Y 

4Y 


tlhis symbol is in accordance with ANSI/IEEE Std 91-1984 and I EC Publication 617-12. 


exciusive-OR logic 

An exclusive-OR gate has many applications, some of which can be represented better by alternative logic 
symbols. 

EXCLUSIVE OR 

=[^ Zl>- 


These five equivalent exclusIve-OR symbols are valid for an SN74LVC86 gate in positive logic; negation may be shown at any two ports. 


LOGIC-IDENTITY ELEMENT EVEN-PARITY ELEMENT 


ODD-PARITY ELEMENT 



The output Is active (low) If 
all inputs stand at the same 
logic level (i.e., A = B). 


The output is active (low) if 
an even number of inputs 
(i.e., 0 or 2) are active. 


The output Is active (high) if 
an odd number of inputs 
(i.e., only 1 of the 2) are 
active. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)4= 


Supply voltage range, Vcc ... -O-S V to 6.5 V 

Input voltage range, V| (see Note 1) . “0.5 V to 6.5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . . ±50 mA 

Continuous current through Vcc oi'GND . ±100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): D package . 1.25 W 

DB or PW package . 0.5 W 

Storage temperature range, Tgtg . -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LVC86 

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE 


SCAS288B-JANUARY 1993- REVISED JULY 1995 


recommended operating conditions (see Note 4) 


1_1 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 


Data retention only 

1.5 


V|H 

High-level Input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc = 2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 


0 

Vcc 

V 

'oh 

High-level output current 

Vcc = 2.7 V 

-12 

mA 

Vcc = 3V 

-24 

lOL 

Low-level output current 

Vcc = 2.7 V 

12 

mA 

> 

CO 

H 

O 

o 

> 

24 

At/Av 

Input transition rise or fall rate 


0 

9 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

BB; 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

Iqh = “100 fLA 

MIN to MAX 

VcC-0.2 

V 

Iqh =“12mA 

2.7 V 

2.2 

3V 

2.4 

lOH = ”24 mA 

3V 

2.2 

VoL 

lOL ■ 100 pA 

MIN to MAX 

0.2 

V 

Iql = 12 mA 

2.7 V 

0.4 

Iql * 24 mA 

3V 

0.55 

ii 

V| = 5.5Vor GND 

3.6 V 

±5 

pA 

Ice 

V| = Vcc O'” gnd, IO = 0 

3.6 V 

10 

pA 

Alec 

One input at Vcc ” 0.6 V, Other inputs at Vcc or GND 

2.7 V to 3.6 V 

500 

mA 

Ci 

V| = Vcc or GND 

3.3 V 

5 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions, 
t All typical values are at Vcc = 3.3 V, Ta = 25®C. 


switching characteristics over recommended operating free-air temperature range, = 50 pF 
(uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

UNIT 


MIN MAX 

MIN MAX 


Ipd 

A 

Y 

1 6.5 

7.5 

ns 

1sk(o)^ 



1 


ns 


§ Skew between any two outputs of the same package switching in the same direction. This parameter is warranted but not production tested. 


operating characteristics, Vqq = 3.3 V, = 25''C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

CL»50pF, f=10MHz 

8.5 

pF 
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SN74LVC86 

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE 

SCAS288B - JANUARY 1993 - REVISED JULY 1995 _ 


PARAMETER MEASUREMENT INFORMATION 



Timing 

Input 



2.7 V 
OV 


TEST 

SI 

tpd 

Open 

tPLZ/tPZL 

6V 

tPHZ/tPZH 

GND 


M -- tw-N 

i I 



VOLTAGE WAVEFORMS 
PULSE DURATION 


2.7 V 


OV 



2.7 V 


OV 


3V 

VOL 


VOH 

OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: 


A. C[_ includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 O, V ^ 2.5 ns, tf s 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 

E. tpL2 and tpHZ are the same as t^js. 

F. tpzL and tpzH are the same as ten- 
G- tpLH 2 i*icl tpHL are the same as tp^. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74LVC112 

DUAL NEGATIVE-EDGE-TRIGGERED J-K FLIP-FLOP 

WITH CLEAR AND PRESET 

_ SCAS289A - JANUARY 1993 - REVISED JULY 1995 

• EPIC^** (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25X 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25X 

• Inputs Accept Voltages to 5.5 V 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outllne (PW) 

Packages 

description 

This dual negative-edge-triggered J-K flip-flop Is designed for 2.7-V to 3.6-V Vqq operation. 

A low level at the pr eset ( PRE) or cl ear (CLR) Inputs sets or resets the outputs regardless of the levels of the 
other Inputs. When PRE and CLR are Inactive (high), data at the J and K inputs meeting the setup time 
requirements Is transferred to the outputs on the negative-going edge of the clock pulse. Clock triggering occurs 
at a voltage level and is not directly related to the rise time of the clock pulse. Following the hold-time Interval, 
data at the J and K Inputs can be changed without affecting the levels at the outputs. The SN74LVC112 can 
perform as a toggle flip-flop by tying J and K high. 

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices in a mixed 
3.3-V/5-V system environment. 

The SN74LVC112 is characterized for operation from -40®C to 85°C. 



FUNCTION TABLE 


I INPUTS I 

OUTPUTS I 

PM 


CLK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

Ht 

Ht 

H 

H 

i 

L 

L 

Qo 

So 

H 

H 

i 

H 

L 

H 

L 

H 

H 

i 

L 

H 

L 

H 

H 

H 

i 

H 

H 

Toggle 

H 

H 

H 

X 

X 

Qo 

Qo I 


tlhe output levels in this configuration may not meet the 


minimum levels for Vqh- Furthermore, this configu ration is 
tyns table; that is, it does not persist when either PRE or 
dLR returns to its inactive (high) level. 


EPIC is a trademark of Texas Instruments Incoroorated. 


PRODUCT PREVIEW lirfonntflon concerns products Hi the formatlvs or 
design phsss of development Cherecterletle date and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products wittmut notice. 
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REVIEW 


SN74LVC112 

DUAL NEGATiVE-EDGE-TRIGGERED J-K FLIP-FLOP 
WITH CLEAR AND PRESET 


SCAS289A - JANUARY 1993 - REVISED JULY 1995 


logic symbolt 



t This symbol is in accoidance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 

^ logic diagram, each flip-flop (positive logic) 
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SN74LVC112 

DUAL NEGATIVE-EDGE-TRIGGERED J-K FLIP-FLOP 

WITH CLEAR AND PRESET 

_SCAS289A ~ JANUARY 1993 - REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . ”0.5 V to 6.5 V 

Input voltage range, V| (see Note 1) . -0.5 V to 6.5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc or GND ... ±100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): D package . 1.3 W 

DB package . 0.55 W 

PW package. 0.5 W 

Storage temperature range, Tstg . -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reiiability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value Is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


1 . 1 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 


wm 

3.6 

V 

V|H 

High-level input voltage 

Vcc = 2.7 V to 3-6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc = 2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 


0 

Vcc 

V 

lOH 

High-level output current 

Vcc “2.7 V 

-12 

mA 

VCC-3V 

-24 

•OL 

Low-level output current 

Vcc “2.7 V 

12 

mA 

> 

CO 

II 

O 

O 

> 

24 

At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

“C 


NOTE 4: Unused Inputs must be held high or low to prevent them from floating. 
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PRODUCT PREVIEW 


SN74LVC112 

DUAL NEGATIVE-EDGE-TRiGGERED J-K FLIP-FLOP 
WITH CLEAR AND PRESET 

SCAS289A-JANUARY 1993- REVISED JULY 1995_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPi MAX 

UNIT 

VOH 

Iqh »-100nA 

MiNto MAX 

Vcc-0.2 

V 

IOH=-12mA 

2.7 V 

2.2 

3V 

2.4 

Iqh » - 24 mA 

3V 

2.2 

VoL 

Iql* 100 

MiNto MAX 

0.2 

V 

IOL*12mA 

2.7 V 

0.4 

Iql * 24 mA 

3V 

0.55 

l| 

V|-5.5 V or GND 

3.6 V 

±5 

mA 

Ice 

V| * Vcc O'' GND, Iq » 0 

3.6 V 

10 

pA 

Alec 

One input at Vcc " 0-6 V, Other inputs at Vcc O'' CND 

2.7 V to 3.6 V 

500 

pA 

Ci 

V|*Vcc or GND 

3.3 V 


pF 

Co 

Vo * Vcc O'" cnd 

3.3 V 


PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions, 
t Typical values are measured at Vcc - 3.3 V. Ta = 25'C. 
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SN74LVC125 
QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 

SCAS290B - JANUARY 1993 - REVISED JULY 1995 


• EP/C^w (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Modei 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Typicai Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25®C 

• Typicai Vqhv (Output Vqh Undershoot) 

>2Vat Vcc = 3.3V,Ta = 25X 

• inputs Accept Voitages to 5.5 V 

• Package Options inciude Plastic 
Smaii-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 

Packages 

description 

This quadruple bus buffer gate is designed for 2.7-V to 3.6-V Vcc operation. The SN74LVC125 features 
independent line drivers with 3-state outputs. Each output is disabled when the associated output-enable (OE) 
Input is high. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators 
in a mixed 3.3-V/5-V system environment. 

The SN74LVC125 Is characterized for operation from -40®C to 85°C. 

FUNCTION TABLE 


(each buffer) 


I INPUTS 

OUTPUT 

Of 

A 

Y 

L 

H 

H 

L 

L 

L 

H 

X 

Z 


D, DB, OR PW PACKAGE 
(TOP VIEW) 



EPIC is a trademark of Texas instruments Incorporated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily inciude 
testing of all parameters. 
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SN74LVC125 

QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 

SCAS290B-JANUARY 1993- REVISED JULY 199S 


logic symbolt 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
andlEC Publication 617-12. 



1Y 


2Y 


3Y 


4Y 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 6.5 V 

Input voltage range, V| (see Note 1) ... -0.5 V to 6.5 V 

Output voltage range, Vq (see Notes 1 and 2) ... -0.5 V to Vcc + 0*5 V 

Input clamp current, I|k (V| < 0) ......... -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ... ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .. .... ±50 mA 

Continuous current through Vcc or GND..... ±100 mA 

Maximum power dissipation at Ta = 65°C (in still air) (see Note 3): D package . 1.25 W 

DB or PW package . 0.5 W 

Storage temperature range, Tgtg .. -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The Input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refertothe PackageThermalConsiderationsappWcaWon ^^o\em\he^994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LVC125 
QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 

SCAS290B - JANUARY 1993 - REVISED JULY 1995 

recommended operating conditions (see Note 4) 



NOTE 4: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t For conditions shown as MiN or MAX, use the appropriate values under recommended operating conditions, 
t All typical values are at Vcq = 3.3 V, T/\ = 25“C. 


switching characteristics over recommended operating free-air temperature range, C|. = 50 pF 
(unless otherwise noted) (see Figure 1) 



§ Skew between any two outputs of the same package switching in the same direction. This parameter is warranted but not production tested. 
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SN74LVC125 

QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 

SCAS290B - JANUARY 1993 - REVISED JULY 1995 


operating characteristics, Vcc = 3.3 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

CL = 50pF, f= 10MHz 

15 

PF 


PARAMETER MEASUREMENT iNFORMATiON 




NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 G, tf ^ 2.5 ns, tf 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpHZ are the same as tdis- 

tpzL and tpzH are the same as ten- 

tpLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVC126 
QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 

SCAS339A - MARCH 1994 - REVISED JULY 1995 


• EP/C^w (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical VoLP (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25®C 

• Inputs Accept Voltages to 5.5 V 

• Package Options Include Plastic 
Small-Outllne (D), Shrink Small-Outllne 
(DB), and Thin Shrink Small-Outllne (PW) 

Packages 

description 

This quadruple bus buffer gate is designed for 2.7-V to 3.6-V Vcc operation. 

The SN74LVC126 features independent line drivers with 3-state outputs. Each output is disabled when the 
associated output-enable (OE) input is low. 

To ensure the high-impedance state during power up or power down, OE should be tied to GND through a 
pulldown resistor; the minimum value of the resistor is determined by the current-sourcing capability of the 
driver. 

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators 
In a mixed 3.3-V/6-V system environment. 

The SN74LVC126 is characterized for operation from -40°C to 85°C. 


D, DB, OR PW PACKAGE 
crop VIEW) 


10E [ 

1 

14 ] 

1A[ 

2 

13] 

1Y[ 

3 

12 ] 

20E [ 

4 

11] 

2A [ 

5 

10] 

2Y [ 

6 

9] 

GND [ 

7 

8] 



FUNCTION TABLE 
(each buffer) 


I INPUTS I 

OUTPUT 

Y 

O 

m 

> 

H H 

H 

H L 

L 

L X 

Z 


EPjCjsa^trademarkone)^^ 


PRODUCT PREVIEW information concams producta m tlw fmrmativo or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 


^TtexAS 

Instruments 


POST OFFICE BOX 665303 • DALLAS, TEXAS 75265 


Copyright ® 1995, Texas instruments Incorporated 


8-55 


PRODUCT PREVIEW 





PRODUCT PREVIEW 


SN74LVC126 

QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 

logic symbolt logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... ”0-® V to 6.5 V 

Input voltage range, V| (see Note 1) ... -0.5 V to 6.6 V 

Output voltage range, Vq (see Notes 1 and 2) ... -0.5 V to Vco + 0-5 V 

Input clamp current, Iik (V| < 0) .... -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .... -^0 

Continuous output current, Iq (Vq = 0 to Vcc) . 

Continuous current through Vcc or GND .. ±100 mA 

Maximum power dissipation at Ta = 65°C (in still air) (see Note 3): D package . 1.25 W 

DB or PW package . 0.5 W 

Storage temperature range, Tgtg . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150*’C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LVC126 
QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 

SCAS339A - MARCH 1994 - REVISED JULY 1995 


recommended operating conditions (see Note 4) 


1_1 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 


2.7 

3.6 

V 

V|H 

High-level input voltage 

Vcc-2.7 V to 3.6 V 

2 

V 

V|L 

Low-level Input voltage 

Vcc-2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 


0 

Vcc 

V 

IQH 

High-level output current 

Vcc-2-7 V 

-12 

mA 

> 

CO 

It 

O 

O 

> 

-24 


lOL 

Low-level output current 

Vcc-2.7 V 

12 

mA 

> 

CO 

H 

o 

O 

> 

24 

At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

ta 

Operating free-air temperature 


-40 

85 

BSI 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


eiectricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

Vqh 

lOH --lOOuA 

MIN to MAX 

Vcc-0.2 

V 

IOH = -12mA 

2.7 V 

2.2 

3V 

2.4 

IqH = - 24 mA 

3V 

2.2 

VOL 

lOL * 100 pA 

MIN to MAX 

0.2 

V 

Iql = 12 mA 

2.7 V 

0.4 

•OL - 24 mA 

3V 

0.55 

l| 

V|-5.5 V or GND 

3.6 V 

±5 

pA 

bz 

Vq - Vcc 01' GND 

3.6 V 

±10 

pA 

Ice 

V| = Vcc or GND, Iq = 0 

3.6 V 

10 

pA 

Alec 

One input at Vcc “ 0.6 V, Other Inputs at Vcc or GND 

2.7 V to 3.6 V 

500 

pA 

Ci 

V|»VccorGND 

3.3 V 


PF 

Co 

Vo - Vcc or GND 

3.3 V 


PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t Typical values are measured at Vcc = 3.3 V, Ta - 25-C. 


^TtexAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


8-57 


PRODUCT PREVIEW 



































































8-58 



SN74LVC137 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER 
WITH ADDRESS LATCHES 

_SCAS340A - MARCH 1994 - REVISED JULY 1995 


• EP/C^M (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25^C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25X 

• Inputs Accept Voltages to 5.5 V 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outllne 
(DB), and Thin Shrink Small-Outline (PW) 

Packages 

description 

This 3-line to 8-line decoder/demultiplexer with latches on three address inputs is designed for 2.7-V to 3.6-V 
Vcc operation. 

The SN74LVC137 is designed for high-performance memory-decoding or data-routing applications requiring 
very short propagation delay times. In high-performance memory systems, this decoder can be used to 
minimize the effects of system decoding. When employed with high-speed memories utilizing a fast enable 
circuit, the delay times of this decoder and the enable time of the memory are usually less than the typical access 
time of the memory. This means that the effective system delay introduced by the decoder is negligible. 

When the latch-enable (G2A) Input is low, the SN74LVC137 acts as a decoder/demultiplexer. When G2A 
transitions from low to high, the addre^ present at the inputs (A, B, and C) is storedjn the latches. Further 
address changes are ignored provided G2A remains high. The output-enable (G1 and G2B) inputs controjthe 
outputs independently of the select or latch-enable inputs. All of the outputs are forced high If G1 Is low or G2B 
Is high. 

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices In a mixed 
3.3-V/5-V system environment. 

The SN74LVC137 Is characterized for operation from -40°C to 85°C. 



FUNCTION TABLE 


LATCH 

ENABLE 

OUTPUT- 

ENABLE 

SELECT INPUTS 

OUTPUTS 

G2A 

G1 

G2B 

C 

B 

A 

YO 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

X 

X 

H 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

x 

L 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

X 

X 

X 

Outputs corresponding to stored address 

= L; all other outputs = H | 


EPIC is a trademark of Texas instruments incorporated. 
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SN74LVC137 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER 
WITH ADDRESS LATCHES 

SCAS340A - MARCH 1994 - REVISED JULY 1995_ 


logic symbols (alternatlves)t 


1 

1 BIN/OCT 

A -- 

1 

0 

2 



B - 

2 

1 

3 



c - 

4 

2 



1 3 

6 

& 


G1 - 

4 


m 

z 

G2A -^ 


1 ® 



6 

G2B 


7 



15 


14 


13 


12 

^_ 

11 


10 


9 

S_ 

7 


YO 

Y1 

Y2 

Y3 

Y4 

Y6 

Y6 

Y7 



YO 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 


t These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 


logic diagram (positive iogic) 



YO 


Y1 


Y2 


Y3 


I Data 
[ Outputs 


Y5 

Y6 

Y7. 
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SN74LVC137 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER 
WITH ADDRESS LATCHES 

_SCAS340A - MARCH 1994 - REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 6.5 V 

Input voltage range, V| (see Note 1) . “0.5 V to 6.5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc oi'GND . ±100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): D package .. 1.3 W 

DB package .. 0.55 W 

PW package .........._.... 0.5 W 

Storage temperature range, Tgtg . — ............................................. -65°C to 150°C 


t Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded If the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Therma/Cons/deraf/ons application note In the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


I 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 


2.7 

3.6 

V 

ViH 

High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

V|L 

Low-level Input voltage 

Vcc = 2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 


0 

Vcc 

V 

'OH 

High-level output current 

Vcc = 2.7 V 

-12 

mA 

> 

CO 

II 

O 

-24 

lOL 

Low-level output current 

Vcc = 2.7 V 

12 

mA 

> 

CO 

II 

O 

O 

> 

24 

At/Av 

Input transition rise or fail rate 


0 

10 

ns/V 

ta 

Operating free-air temperature 


-40 

85 

“C 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 
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SN74LVC137 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER 
WITH ADDRESS LATCHES 

SCAS340A~ MARCH 1994 - REVISED JULY 1995 __ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VoH 

Iqh »“100mA 

MIN to MAX 

VcC-0-2 

V 

IOH=-12mA 

2.7 V 

2.2 

3V 

2.4 

I0H=-24 mA 

3V 

2.2 

VoL 

Iql * 100 |iA 

MIN to MAX 

0.2 

V 

Iql® 12 mA 

2.7 V 

0.4 

Iql “ 24 mA 

3V 

0.55 

l| 

V|-5.5VorGND 

3.6 V 

±5 

mA 

loz 

Vq = Vcc O'* GND 

3.6 V 

±10 

|iA 

Ice 

V|-VccorGND, IO = 0 

3.6 V 

10 

mA 

Alec 

One input at Vcc “■ 0-6 V, Other inputs at Vcc o*” GND 

2.7 V to 3.6 V 

500 

ma 

C| 

V| = VccorGND 

3.3 V 


PF 

Co 

Vq “ Vcc O'' GND 

3.3 V 


PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t Typical values are measured at Vcc = 3.3 V, Ta = 25®C. 
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SN74LVC138 

3-UNE TO 8-LINE DECODER/DEMULTIPLEXER 


SCAS291B - MARCH 1993 - REVISED JULY 1995 


• EP/C^^ (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Modei 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA Per 
JEDEC Standard JESD-I? 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25®C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 Y, Ta = 25®C 

• Inputs Accept Voltages to 5.5 V 

• Package Options Include Plastic 
Small-Outllne (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 

Packages 

description 

This 3-line to 8-llne decoder/demultiplexer Is designed for 2.7-V to 3.6-V Vcc operation. 

The SN74LVC138 Is designed for high-performance memory-decoding or data-routing applications requiring 
very short propagation delay times. In high-performance memory systems, this decoder minimizes the effects 
of system decoding. When employed with high-speed memories utilizing a fast enable circuit, the delay times 
of this decoder and the enable time of the memory are usually less than the typical access time of the memory. 
This means that the effective system delay Introduced by the decoder is negligible. 

The conditions at the binary-select Inputs and the three enable Inputs select one of eight input lines. Two 
active-low enable inputs and one active-high enable Input reduce the need for external gates or Inverters when 
expanding. A 24-line decoder can be implemented without external inverters and a 32-line decoder requires 
only one Inverter. An enable input can be used as a data input for demultiplexing applications. 

Inputs can be driven from either 3.3-V or 6-V devices. This feature allows the use of these devices as translators 
In a mixed 3.3-V/5-V system environment. 

The SN74LVC138 is characterized for oper^ition from -40®C to 86®C. 


D, DB, OR PW PACKAGE 
fTOPVIEW) 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information la currant as of publleation date. 
Products conform to specificationa par the terms of Texas instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74LVC138 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER 


SCAS291B - MARCH 1993 - REVISED JULY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... -0.6 V to 6.5 V 

Input voltage range, V| (see Note 1) ..... -0.5 V to 6.5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0-^ V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . -50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .. . ±50 mA 

Continuous current through Vcc oi'GND.... ±100 mA 

Maximum power dissipation at Ta = 66®C (In still air): (see Note 3) D package . 1.3 W 

DB package . 0.65 W 

PW package . 0.5 W 

Storage temperature range, Tstg . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150‘’C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


I_ I 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 

v 

Data retention only 

1.5 


V|H 

High-level input voltage 

Vcc-2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc-2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 


0 

Vcc 

V 

•oh 

High-level output current 

Vcc-2.7 V 

-12 

mA 

VCC-3V 

-24 

•OL 

Low-level output current 

Vcc-2.7 V 

12 

mA 

> 

CO 

N 

o 

o 

> 

24 

At/Av 

Input transition rise or fail rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

— 1 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


^TteXAs 

Instruments 

POST OFFICE BOX 655303 • DALUS, TEXAS 75265 


8-66 




















































SN74LVC138 

3-UNE TO 8-LINE DECODER/DEMULTIPLEXER 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 


TEST CONDITIONS 


IqH 


lOH - -12 mA 


•oh ■ - 24 mA 


Iql “ '•00 ma 


Iql * '•2 mA 


Iql “ 24 mA 


V|*5.5 V orGND 


V| = VccorGND, Io = 0 


One input at Vcc - 0.6 V, Other inputs at Vcc or GND 


Vq = Vqq or GND 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions, 
t All typical values are at Vcc * 3-3 V, Ta - 25*C. 


Vcc'^’ TYPt MAX UNIT 


MIN to MAX Vcc-0.2 


2.2 


2.7 V 


3V 


3V 


MIN to MAX 


2.7 V 


3V 


3.6 V 


3.6 


2.7 V to 3.6 V 


3.3 V 



±5 pA 


10 liA 


500 pA 


PF 


switching characteristics over recommended operating free-air temperature range, = 50 pF 
(uniess otherwise noted) (see Figure 1) 


PARAMETER 


FROM 

(INPUT) 


TO 

(OUTPUT) 


Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

MIN MAX 

MIN MAX 




§ Skew between any two outputs of the same package switching in the same direction. This parameter is warranted but not production tested. 

operating characteristics, Vcc = 3-3 V, Ta = 25°C 
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SN74LVC138 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER 


SCAS291B - MARCH 1993 - REVISED JULY 1995 

PARAMETER MEASUREMENT INFORMATION 



TEST 

SI 

Ipd 

Open 

tPLZ/tPZL 

6V 

tPHZ/tPZH 

GND 


LOAD CIRCUIT 


Timing 

Input 


Data 

Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


^ 1.5 V 


tPLH 



Output 



Input 




2.7 V 


OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 

Control 

(low-level 

enabling) 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 



! .—. ■ 2.7 V 

1.5V 

tPZL-« K-. 1 

1 1 ‘PLZ-*! 

1 1 1 

!♦- 

1 

HT’"' 1 

VOL + 0.3V 

1 

1 tpHZ-^l 

tpZH -M W- 

1 

-VoL 


^Voh-0.3V 
—/Sn- OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


C|_ includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 O, tf ^ 2.5 ns, tf ^ 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpHZ are the same as tdjg. 

tpzL and tpzH are the same as ten- 

tpLH and tpHL are the same as tpc|. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74LVC139 

DUAL MINE TO 4-LINE DECODER/DEMULTIPLEXER 


■ • EPIC^** (Enhanced-Performance Implanted 

■ CMOS) Submicron Process 

I • Typical Vqlp (Output Ground Bounce) 

I < 0.8 V at Vcc = 3.3 V, Ta = 25X 
I • Typical Vqhv (Output Vqh Undershoot) 
>2Vat Vcc = 3.3 V, Ta = 25"C 
• Inputs Accept Voltages to 5.5 V 


• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 


SCAS341A - MARCH 1994 - REVISED JULY 1995 


D, DB, OR PW PACKAGE 
(TOP VIEW) 


10E 

1A 

1B 

1Y0 

1Y1 

1Y2 

1Y3 

GND 


[1 

16 

[2 

15 

[3 

14 

[4 

13 ! 

[5 

12 

[6 

11 

[7 

10 

[8 

9 


Vcc 

20E 

2A 

2B 

2Y0 

2Y1 

2Y2 

2Y3 


description 

This dual 2-line to 4-llne decoder/demultiplexer Is designed for 2.7-V to 3.6-V Vqc operation. 

The SN74LVC139 Is designed to be used In high-performance memory-decoding or data-routing applications 
requiring very short propagation delay times. In high-performance memory systems, this decoder can be used 
to minimize the effects of system decoding. When employed with high-speed memories utilizing a fast enable 
circuit, the delay times of this decoder and the enable time of the memory are usually less than the typical access 
time of the memory. This means that the effective system delay Introduced by the decoder Is negligible. 

The device comprises two individual 2-llne to 4-line decoders in a single package. The active-low output-enable 
(OE) Input can be used as a data line In demultiplexing applications. These decoders/demultiplexers feature 
fully buffered inputs, each of which represents only one normalized load to its driving circuit. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices in a mixed 
3.3-V/5-V system environment. 

The SN74LVC139 is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 


1 INPUTS 

OUTPUTS 


SELECT 

B 

A 

YO 

Y1 

Y2 

Y3 

H 

x 

X 

H 

H 

H 

H 

L 

L 

L 

L 

H 

H 

H 

L 

L 

H 

H 

L 

H 

H 

L 

H 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

L 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW Information concema products In the formative or 
design phase of development Characteristic data and other 
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SN74LVC139 

DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER 


SCAS341A- MARCH 1994- REVISED JULY 1995 

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . ”0-5 V to 6.5 V 

Input voltage range, V| (see Note 1) ... -0.5 V to 6.5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0-^ V 

Input clamp current, Iik (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±^0 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc o*' ^ND. ± 100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): D package . 1.3 W 

DB package . 0.55 W 

PW package. 0.5 W 

Storage temperature range, Tstg . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150*’C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations appWcaWon note in the 1994 ASTAdvancec/S/CMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 


V 

V|H High-level Input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

V|L Low-level input voltage 

Vcc* 2.7 V to 3.6 V 

0.8 

V 

V| Input voltage 

0 5.5 

V 

Vq Output voltage 

o 

< 

O 

o 

V 

Iqh High-level output current 

Vcc* 2.7 V 

-12 

mA 

> 

00 

II 

O 

-24 

Iql Low-level output current 

Vcc* 2.7 V 

12 

mA 

Vcc = 3V 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 



NOTE 4: Unused inputs must be held high or low to prevent them from floating. 
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SN74LVC139 

DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER 

SCAS341A - MARCH 1994 - REVISED JULY 1995_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

Vqh 

IOH*--100mA 

MIN to MAX 

VqQ“0.2 

V 

IOH-~12mA 

2.7 V 

2.2 

3V 

2.4 

Iqh »-24 mA 

3V 

2.2 

VOL 

IOL“ 100 mA 

MIN to MAX 

0.2 

V 

Iql* 12 mA 

2.7 V 

0.4 

Iql * 24 mA 

3V 

0.55 

i| 

Vi=5.5VorGND 

3.6 V 

±5 

mA 

•oz 

Vq » Vec or GND 

3.6 V 

±10 

pA 

Ice 

Vi-VccorGND, IO = 0 

3.6 V 

10 

liA 

Alee 

One Input at Vqc - 0.6 V, Other inputs at Vqq or GND 

2.7 V to 3.6 V 

500 

ma 

Ci 

V|-VccorGND 

3.3 V 


pF 

Co 

Vq - Vqq or GND 

3.3 V 


PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t Typical values are measured at Vqc = 3.3 V, Ta = 25®C. 
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SN74LVC157 

QUADRUPLE 2-LiNE TO l-LINE DATA SELECTOR/MULTIPLEXER 


• £P/C^^ (Enhanced-Performance implanted 
CMOS) Submicron Process 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25^C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25*^0 

• Inputs Accept Voltages to 5.5 V 

• Package Options Include Plastic 
Small-Outllne (D), Shrink Small-Outilne 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 


SCAS292B - JANUARY 1993 - REVISED JULY 1995 


D, DB, OR PW PACKAGE 
(TOP VIEW) 



description 

This quadruple 2-line to 1-llne data selector/multiplexer is designed for 2.7-V to 3.6-V Vcc operation. 

The SN74LVC157 features a common strobe (S) input. When the strobe Is high, all outputs are low. When the 
strobe is low, a 4-bit word is selected from one of two sources and is routed to the four outputs. The device 
provides true data. 

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators 
in a mixed 3.3-V/5-V system environment. 

The SN74LVC167 is characterized for operation from -40‘^C to 85®C. 


FUNCTION TABLE 



EPIC is a trademark of Texas Instruments Incoroorated. 


PRODUCTION DATA Information Is current as of pubileatlon data. 
Products conform to specifications par tha tarms of Taxas Instrumants 
standard warranty. Production processing dose not nacassarily Includa 
tasting of all parametars. 


TtexAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright <S> 1995, Texas Instruments Incorporated 


8-73 





SN74LVC157 

QUADRUPLE 2-UNE TO 1-UNE DATA SELECTOR/MULTIPLEXER 


SCAS292B - JANUARY 1993 - REVISED JULY 1995 


logic symbolt 


_ 15 


G 

A/B 

1A 

IB 

2A 

2B 

3A 

3B 

4A 

4B 


11 


10 


14 


13 


-Nen 

Gl 


MUX 


12 


1Y 


2Y 


3Y 


4Y 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vcc .... .. V to 6.5 V 

Input voltage range, V| (see Note 1) ... -0.5 V to 6.5 V 

Output voltage range, Vq (see Notes 1 and 2) ... -0.5 V to Vcc + 0-^ V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) • • ... 

Continuous output current, Iq (Vq = 0 to Vcc) ... ±50 mA 

Continuous current through Vcc or GND. ±100 mA 

Maximum power dissipation at Ta = 55°C (in stiil air) (see Note 3): D package . . 1.3 W 

DB package . 0.55 W 

PW package. 0.5 W 

Storage temperature range, Tgtg .. -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation Is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations appWcaWon note In the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LVC157 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 


SCAS292B - JANUARY 1993 - REVISED JULY 1995 


recommended operating conditions (see Note 4) 


i_ I 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 


Data retention only 

1.5 


V|H 

High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc = 2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 


0 

Vcc 

V 

'OH 

High-level output current 

Vcc = 2.7 V 

-12 

mA 

> 

CO 

II 

O 

O 

> 

-24 

•OL 

Low-level output current 

Vcc = 2.7 V 

12 

mA 

> 

CO 

II 

O 

O 

> 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

■a 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcct 

, MIN TYPt MAX 

UNIT 

VqH 

IOH = -‘I00 4A 

MIN to MAX 

VcC-0.2 

V 

IOH=-12mA 

2.7 V 

2.2 

3V 

2.4 

lOH = - 24 mA 

3V 

2.2 

Vql 

IOL*^00f‘A 

MIN to MAX 

0.2 

V 

lOL = 12 mA 

2.7 V 

0.4 

Iql = 24 mA 

3V 

0.55 

ll 

V| = 5.5Vor GND 

3.6 V 

±5 

mA 

Icc 

V| = Vqc or GND, >0 = 0 

3.6 V 

10 

pA 

Alec 

One input at Vqc - 0-6 V, Other inputs at Vcc O'' GND 

2.7 V to 3.6 V 

500 

pA 

Ci 

V| = Vcc or GND 

3.3 V 

5 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions, 
t All typical values are at Vcc = 3.3 V, - 25°C. 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3-3 V 
±0.3V 

Vcc = 2.7 V 

UNIT 


MIN MAX 

MIN MAX 



Aor B 


1 5.8 

6.3 


Ipd 


Y 

1 7.5 

8.5 

ns 


G 


1 7.5 

8.5 


1sk(o)^ 



1 


ns 


§ Skew between any two outputs of the same package switching in the same direction. This parameter is warranted but not production tested. 
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SN74LVC157 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 


SCAS292B - JANUARY 1993 - REVISED JULY 1995 


operating characteristics, Vcc = 3.3 V, = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance 

CL = 60pF, f=10MHz 

16 

pF 


PARAMETER MEASUREMENT INFORMATiON 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 



6V 

TEST 

SI 

O Open 

tpd 

Open 

GND 

tPLZ/tpZL 

6V 


tPHZ/tpZH 

GND 


LOAD CIRCUIT 



Input 1.5 V 


Input 

tPLH 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


-VoH 

1.5 V 

^-VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 

Control 

(low-level 

enabling) 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI atGND 
(see Note B) 



*PZL-*I K-, J 

I I ‘PLZ-^ ^ 

_M_ij_: . 

n,... 1 

\ It vol + o-3v 

>-H--> 

I tpHZ-^j 


VOH-0.3V 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 Q, tr ^ 2.5 ns, tf ^ 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 

E. tpLZ and tpHZ are the same as t^js. 

F. tpzL and \pzH are the same as ten- 
^PLH and tpHL are the same as tp^j. 

Figure 1. Load Circuit and Voitage Waveforms 
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SN74LVC158 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 


EP/C^^ (Enhanced-Performance Implanted 

CMOS) Submicron Process 

Typical \foLP (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 
Typical Vqhv (Output Vqh Undershoot) 
>2Vat Vcc = 3.3 V, Ta = 25°C 
Inputs Accept Voltages to 5.5 V 

Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 


SCAS342A - MARCH 1994 - REVISED JULY 1995 


D, DB, OR PW PACKAGE 
crop VIEW) 


A/B [ 

1 


1A[ 

2 

15 

IB [ 

3 

14 

1Y[ 

4 

13 

2A [ 

5 

12 

2B [ 

6 

11 

2Y [ 

7 

10 

GND [ 

8 

9 


1 ^ 

]4A 

]4B 

]4Y 

]3A 

]3B 

i3Y 


description 

This quadruple 2-line to 1-line data selector/multiplexer Is designed for 2.7-V to 3.6-V Vcc operation. 

The SN74LVC158 features a direct strobe (G) input. When the strobe is high, ail outputs are high. When the 
strobe is low, a 4-blt word is selected from one of two sources and is routed to the four outputs. The SN74LVC158 
provides inverted data. 

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices in a mixed 
3.3-V/5-V system environment. 

The SN74LVC158 is characterized for operation from -40°C to 85®C. 


FUNCTION TABLE 


INPUTS 1 

OUTPUT 

Y 

G 

A/B 

A 

B 

H 

X 

X 

X 

H 

L 

L 

L 

X 

H 

L 

L 

H 

X 

L 

L 

H 

X 

L 

H 

L 

H 

X 

H 

L 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of developmenL Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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PRODUCT PREVIEW 


SN74LVC158 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 


logic symbolt logic diagram (positive logic) 


_ 15 


G 

A/B 

1A 

IB 

2A 

2B 

3A 

3B 

4A 

4B 


10 


14 


13 


EN 

G1 


MUX 


K_ 


7 


9 

_ 

12 


1Y 


2Y 


3Y 


4Y 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 



absoiute maximum ratings over operating free-air temperature range (uniess otherwise noted)4^ 


Supply voltage range, Vcc .. V to 6.5 V 

Input voltage range, Vj (see Note 1) ..... -0.5 V to 6.5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vqq -i- 0.5 V 

Input clamp current, I|k (V| < 0) .. -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc oi'GND .. ±100 mA 

Maximum power dissipation at = 55‘’C (in still air) (see Note 3): D package . 1.3 W 

DB package . 0.55 W 

PW package . 0.5 W 

Storage temperature range, Tgtg ... -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150“C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LVC158 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 

_SCAS342A - MARCH 1994 - REVISED JULY 199S 


recommended operating conditions'(see Note 4) 


!_1 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 



3.6 

V 

V|H 

High-level input voltage 

Vcc “2.7 V to 3-6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc “2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 


0 

Vcc 

V 

'OH 

High-level output current 

Vcc-2.7 V 

-12 

mA 

> 

CO 

H 

O 

-24 

•OL 

Low-level output current 

Vcc “2.7 V 

12 

mA 

> 

CO 

II 

O 

24 

At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

ta 

Operating free-air temperature 


-40 

85 

“C 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


eiectrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcct 

MIN TYPt MAX 

UNIT 

Vqh 

IOH“--100mA 

MIN to MAX 

Vcc-0.2 

V 

•oh = -12 mA 

2.7 V 

2.2 

3V 

2.4 

IqH ““24 mA 

3V 

2.2 

VOL 

IOL» 100 pA 

MIN to MAX 

0.2 

■ 

•OL “ 12 mA 

2.7 V 

0.4 

lOL “ 24 mA 

3V 

0.55 

l| 

Vi-5.5VorGND 

3.6 V 

±5 

pA 

lOZ 

Vo - Vcc or GND 

3.6 V 

±10 

pA 

Ice 

V| “ Vcc or GND, Iq “ 0 

3.6 V 

10 

pA 

Alec 

One Input at Vcc ~ 0-6 V, 

Other inputs at Vcc or GND 

2.7 V to 3.6 V 

500 

mA 

Ci 

V|-Vcc or GND 

3.3 V 


PF 

Co 

Vq “ Vcc or GND 

3.3 V 


PF 


t For cotKlitions shown as MIN or MAX, use the appropriate values under recommended operating conditions, 
t Typical values are measured at Vqc - 3.3 V, T/\ » 25”C. 
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SN74LVC240 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS293A - JANUARY 1993 - REVISED JULY 1995 


• EPIC^^ (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Typical Vqhv (Output Vqh Undershoot) 

>2VatVcc = 3.3V,TA = 25°C 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outllne (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 

Packages 

description 

This octal buffer/driver is designed for 2.7-V to 3.6-V Vcc operation. 

The SN74LVC240 is designed specifically to improve the performance and density of 3-state memory address 
drivers, clock drivers, and bus-oriented receivers and transmitters. 

The SN74LVC240 is organized as two 4-bit buffers/drivers with separate output-enable (OE) inputs. When OE 
is low, the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the 
high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVC240 is characterized for operation from -40°C to 85®C. 



FUNCTION TABLE 


(each buffer) 


I INPUTS I 

OUTPUT 

OE 

A 

Y 

L 

H 

L 

L 

L 

H 

H 

X 

Z 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information la current as of publication date. 
Products conform to specifications per the terms of Texas instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74LVC240 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SGAS293A ^ JANUARY 1993 - REVISED JULY 1995 


logic symbolt 


logic diagram (positive iogic) 



1Y1 

1Y2 

1Y3 

1Y4 



2Y1 

2Y2 

2Y3 

2Y4 


t This symbol is in acxjordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 




1Y1 

1Y2 

1Y3 

1Y4 


2Y1 

2Y2 

2Y3 

2Y4 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... “0-5 V to 4.6 V 

Input voltage range, Vj (see Note 1) . -0.5 V to 6.5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . -^0 

Continuous output current, Iq (Vq = 0 to Vcc) . -^0 

Continuous current through Vcc or GND... ±100 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DB package . 0.6 W 

DW package . 1.6 W 

PW package . 0.7 W 

Operating free-air temperature range, Ta . -40®C to 85®C 

Storage temperature range, Tstg . -65®C to 160®C 


t Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technoiogy 
Data Book, literature number SCBD002B. 


TtexAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


8-82 
















SN74LVC240 
OCTAL BUFFER/DRiVER 
WITH 3-STATE OUTPUTS 

SCAS293A- JANUARY 1993 - REVISED JULY 1995 


recommended operating conditions (see Note 4) 



NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


electricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 



+ For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t All typical values are at Vcc - 3.3 V, T/^ - 25'’C. 


switching characteristics over recommended operating free-air temperature range, Ci. = 50 pF 
(uniess otherwise noted) (see Figure 1) 
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SN74LVC240 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS293A - JANUARY 1993 - REVISED JULY 1995 


operating characteristics, Vqc = 3.3 V, Ta = 25°C 


PARAMETER 


_ _ Outputs enabled 

Cpd Power dissipation capacitance per buffer/driver b tp tsd'sabl^ 


CL = 50pF, f=10MHz 


TYP 

UNIT 

24 

PF 

2.5 


PARAMETER MEASUREMENT iNFORMATiON 


O 6V 





VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 



Output 

Control 

)(■ 

1.5 V 

Output 

*pzL rt- 1 

1 I tpLZ ->j 

t —" 

Waveform 1 

1 V'®'' I 

SI ateV 

/vou.l.3_V 

(see Note B) 

1 1 *PHZ -M 

k 

I__ „ 

”^OH-0-3V^^^ 

Output 

»PZH -*| 1^ 

Waveform 2 

^1.5 V 

SI at GND 

(see Note B) 




VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


C[_ includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq » 50 O, tf ^ 2.5 ns, tf ^ 2.5 ns 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpHZ are the same as t^js. 

tpzL and tpzH are the same as ten- 

tpLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74LVC241 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS343A - MARCH 1994 - REVISED JULY 1995 


• EPIC^** (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical VoLP (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Typical Vqhv (Output Vqh Undershoot) 

>2Vat Vcc = 3.3 V, Ta = 25°C 

• Supports Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output Voltage With 
3.3-VVcc) 

• Package Options Inciude Piastic 
Smaii-Outiine (DW), Shrink Smaii-Outiine 
(DB), and Thin Shrink Smaii-Outiine (PW) 

Packages 

description 

This octal buffer/line driver is designed for 2.7-V to 3.6-V Mqq operation; it can interface to a 5-V system 
environment. 

The SN74LVC241 is designed specifically to improve both the performance and density of 3-state 
memory-address drivers, clock drivers, and bus-oriented receivers and transmitters. Taken together with the 
'LVC240 and ^LVC244, these devices provide the choice of selected combinations of inverting and noninverting 
outputs, symmetrical OE (active-low output-enable) inputs, and complementary OE and OE inputs. 

The SN74LVC241 is organized as two 4-bit line drivers with separate output-enable (1 OE, 20E) inputs. When 
10E is low or 20E is high, the device passes data from the A inputs to the Y outputs. When 10E is high or 20E 
is low, the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor and OE should be tied to GND through a pulldown resistor; the minimum value of the resistor Is 
determined by the current-sinking or the current-sourcing capability of the driver. 

The SN74LVC241 Is characterized for operation from -40°C to 85°C. 



FUNCTION TABLES 
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SN74LVC241 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

logic symbolt logic diagram (positive logic) 
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SN74LVC241 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS343A- MARCH 1994- REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 6.5 V 

Input voltage range, V| (see Note 1) .. -0.5 V to 6.5 V 

Voltage range applied to any output in the high-impedance state 

or power-off state, Vq (see Note 1) . -0.5 V to 6.5 V 

Voltage range applied to any output in the high 

or low state, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0*^ V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . =^50 mA 

Continuous output current, Iq (Vq = 0 to Vqc) . ±50 mA 

Continuous current through Vcc or ^ND..... ±100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): DB package .. 0.6 W 

DW package .... 1.6 W 

PWpackage —... 0.7W 

Storage temperature range, Tgtg . -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more Information, refertothe Package Therma/Cons/c/eraf/ons application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 

\/ 

Data retention only 

1.5 


V|H 

High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc = 2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 

High or low state 

0 

Vcc 

\/ 

3 state 

0 

5.5 

V 

lOH 

High-level output current 

Vcc » 2.7 V 

-12 


VCC-3V 

-24 

mA 

lOL 

Low-level output current 

Vcc-2.7 V 

12 


> 

CO 

H 

o 

o 

> 

24 

mA 

At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

oQ 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 
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PRODUCT PREVIEW 


SN74LVC241 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS343A - MARCH 1994 - REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

IOH-”100mA 

MiN to MAX 

Vcc-0.2 

V 

IOH--“12mA 

2.7 V 

2.2 

3V 

2.4 

I0H“~24 mA 

3V 

2.2 

VOL 

Iql* 100 mA 

MIN to MAX 

0.2 

D 

< 

E 

CM 

1 

P 

2.7 V 

0.4 

Iql * 24 mA 

3V 

0.55 

l| 

V|-5.5 V or GND 

3.6 V 

±5 

mA 

«OZ 

Vo = 5.5VorGND 

3.6 V 

±10 

mA 

tec 

V| - Vcc or GND, Iq = 0 

3.6 V 

20 

mA 

Alec 

One input at Vcc “ 0.6 V, Other inputs at Vcc or GND 

3Vto3.6V 

500 

mA 

Cl 

V|-Vcc or GND 

3.3 V 


PF 

Co 

Vq - Vcc or GND 

3.3 V 


PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions, 
t Typical values ate measured at Vcp - 3.3 V, Ta « 25°C. 
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SN74LVC244A 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS414C- NOVEMBER 1992 - REVISED JULY 1995 


• EPIC^^ (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25°C 

• Supports Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output Voltage With 
3.3-VVcc) 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Modei 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Inciude Plastic 
Smaii-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outiine (PW) 

Packages 

description 

This octal buffer/line driver is designed for 2.7-V to 3.6-V Vqc operation; it can Interface to a 5-V system 
environment. 

The SN74LVC244A is organized as two 4-bit line drivers with separate output-enable (OE) inputs. When SE 
is low, the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are In the 
high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVC244A is characterized for operation from -40®C to 85®C. 

FUNCTION TABLE 


(each buffer) 


I INPUTS I 

OUTPUT 

OE 

A 

Y 

L 

H 

H 

L 

L 

L 

H 

X 

Z 


DB, DW, OR PW PACKAGE 
(TOP VIEW) 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is currant as of_publlcatlon data. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74LVC244A 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS414C - NOVEMBER 1992 - REVISED JULY 1995 


logic symbolt logic diagram (positive logic) 


10E 

1A1 

1A2 

1A3 

1A4 



1Y1 

1Y2 

1Y3 

1Y4 


20E 

2A1 

2A2 

2A3 

2A4 



2Y1 

2Y2 

2Y3 

2Y4 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 



1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 


absoiute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . V to 6.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 6.5 V 

Voltage range applied to any output in the hIgh-Impedance state 

or power-off state, Vq (see Note 1) ... -0.5 V to 6.5 V 

Voltage range applied to any output in the high 

or low state, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0-^ V 

Input clamp current, I|k (V| < 0) . - 50 mA 

Output clamp current, Iqk (Vq < 0) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .. ±50 mA 

Continuous current through Vcc or GND.. ±100 mA 

Maximum power dissipation at Ta = 66°C (in still air) (see Note 3): DB package . 0.6 W 

DW package . 1.6 W 

PW package . 0.7 W 

Storage temperature range, Tstg ... -65®C to 150®C 


t Stresses beycnd these listed under “absclute maximum ratings” may cause permanent damage tc the device. These are stress ratings cniy, and 
functicnal eperatien cf the device at these cr any ether cenditiens beycnd these indicated under "recemmended eperating cenditiens” is net 
impiied. Expesure tc absciute-maximum-rated cenditiens fer extended perieds may affect device reliability. 

NOTES: 1. The input and cutput negative-vcitage ratings may be exceeded if the input and cutput clamp-current ratings are ebserved. 

2. This value is limited tc 4.6 V maximum. 

3. The maximum package pewer dissipatien is calculated using a junctien temperature ef 150**C and a beard trace length ef 750 mils. 
Per mere infermatien, refer tc the Package Thermal Considerations appWeaWon ncte In the 1994 ABT Advanced BiCMOS Technology 
Data Soo/r, literature number SCBD002B. 
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SN74LVC244A 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS414C - NOVEMBER 1992 - REVISED JULY 1995 

recommended operating conditions (see Note 4) 



NOTE 4: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions, 
t All typical values are measured at Vcc ” 3-3 V, T/\ = 25-C. 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 1) 



§ Skew between any two outputs of the same package switching in the same direction. This parameter is warranted but not production tested. 
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SN74LVC244A 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS414C - NOVEMBER 1992 - REVISED JULY 1995 


operating characteristics, Vcc = 3-3 V, Ta = 25°C 


PARAMETER 


Cpd Power dissipation capacitance per buffer/driver 


Outputs enabled 


Outputs disabled 


TEST CONDITIONS TYP UNIT 


CL = 50pF, f=10MHz 


PARAMETER MEASUREMENT iNFORMATiON 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 



Output 

Control 


Output 
Waveform 1 
S1at6V 
(see Note B) 

Output 
Waveform 2 
Si at GND 
(see Note B) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, t^ < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpnz are the same as tdis- 

tpzL and tpzH are the same as ten- 

tPLH and tpHL are the same as tpd- 


Figure 1. Load Circuit and Voltage Waveforms 
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• EPIC^** (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25X 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25"C 

• ESD Protection Exceeds 2000 V Per 
MiL-STD-833C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Supports Mixed-Mode Signai Operation on 
All Ports (5-V Input/Output Voltage With 
3.3-V Vcc) 

• Bus Hold on Data Inputs Eliminates the 
Need for External Puilup/Puildown 
Resistors 

• Package Options Include Shrink 
Small-Outline (DB), Plastic Small-Outline 
(DW), and Thin Shrink Small-Outiine (PW) 
Packages 


SN74LVCH244 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCES009-JULY 1995 


DB, DW, OR PW PACKAGE 
fTOP VIEW) 



description 

This octal buffer/line driver is designed for 2.7-V to 3.6-V Vcc operation; it can interface to a 5-V system 
environment. 

The SN74LVCH244 is organized as two 4-bit line drivers with separate output-enabie (OE) inputs. When OE 
is low, the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the 
high-impedance state. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 

The SN74LVCH244 is characterized for operation from -40°C to 85®C. 


FUNCTION TABLE 


(each buffer) 


1 INPUTS 1 

OUTPUT 

oi 

A 

Y 

L 

H 

H 

L 

L 

L 

H 

X 

Z 


EPIC is a trademark of Texas Instruments Incoroorated. 


PRODUCTION DATA Information is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN74LVCH244 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

_SCES009-JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... -0.5 V to 6.5 V 

Input voltage range, V| (see Note 1) . -0.5 V to 6.5 V 

Voltage range applied to any output in the high-impedance 

or power-off state, Vq (see Note 1) . -0.5 V to 6.5 V 

Voltage range applied to any output in the high 

or low state, Vq (see Notes 1 and 2) . -0.5 V to Vcc + V 

Input clamp current, I|k (V| < 0) . - 50 mA 

Output clamp current, Iqk (Vq < 0) ... 

Continuous output current, Iq (Vq = 0 to Vcc) .. 

Continuous current through Vcc or GND..... ± 100 mA 

Maximum power dissipation at = 55®C (In still air) (see Note 3): DB package .................. 0.6 W 

DW package .. 1.6 W 

PW package .... 0.7 W 

Storage temperature range, Tstg ...... -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
For more information, refertothe Package Therma/Cons/deraf/ons application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


1—-- 1 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 

\/ 


1.5 


V|H 

High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc* 2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage data inputs 


0 

5.5 

V 

Vo 

Output voltage 

High or low state 

0 

Vcc 

WM 

3 state 

0 

5.5 


lOH 

High-level output current 

Vcc-2.7 V 

-12 

mA 

> 

CO 

n 

O 

O 

> 

-24 

lOL 

Low-level output current 

Vcc-2.7 V 

12 

mA 

> 

00 

H 

o 

O 

> 

24 

At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 



NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN74LVCH244 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCES009-JULY 1995_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

IOH = -100mA 

MIN to MAX 

Vcc-0.2 

V 

IOH = -12mA 

2.7 V 

2.2 

3V 

2.4 

IOH“-24mA 

3V 

2.2 

VoL 

Iql* 100 

MIN to MAX 

0.2 

V 

< 

E 

CM 

P 

2.7 V 

0.4 

Iql * 24 mA 

3V 

0.55 

l| 

V|-6.6VorGND 

3.6 V 

±5 

mA 

l|(hold) 

V|-0.8V 

3V 

75 

mA 

V|-2V 

3V 

-75 

V|*0to3.6V 

3.6 V 

±500 

loz 

Vq » Vec or GND 

MIN to MAX 

±10 

mA 

Vo-3.6 V or 6.6 V 

±50 

Icc 

V| * Vec or GND, lO * 0 

3.6 V 

10 

mA 

Alec 

One Input at Vec ” 0.6 V, Other inputs at Vec or GND 

2.7 V to 3.6 V 

500 

pA 

Cj 

V|-VccorGND 

3.3 V 

3.1 

pF 

Co 

Vo = Vec or GND 

3.3 V 

5 

PF 


t For conditions shovm as MIN or MAX, use the appropriate vaiues under recommended operating conditions, 
f Aii typicai vaiues are measured at Vcc = 3.3 V, Ta » 25°C. 


TtexAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


8-96 








































































SN74LVCH244 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

_SCES009-JULY 1995 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 1) 



t Skew between any two outputs of the same package switching in the same direction. This parameter is warranted but not production tested. 


operating characteristics, Vcc = 3.3 V, Ta = 25°C 



8-97 







































SN74LVCH244 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCES009-JULY 1995 _ 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 a 
-AAAr- 


5000 


O Open 
9 QND 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


TEST 

SI 

tpd 

Open 

tpLZ/tpzL 

6V 

tPHZrtPZH 

GND 



VOLTAGE WAVEFORMS, 
SETUP AND HOLD TIMES 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI ate V 
(see Note B) 

Output 
Waveform 2 
SlatGND 
(see Note B) 




«P2L-»| 14- I 

N h 

\1SV i I 


2.7 V 
OV 



I tPHZ-^ |4- 
tpZH-^l I 

-'o-rv 


OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, ^ < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpzL and tp7H are the same as ten. 

tpLZ and tpHZ are the same as tdis- 

tpLH and tpHL are the same as tp^. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVC245A 
OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS218D - JANUARY 1993 - REVISED JULY 1995 


• EPIC^** (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25X 

• Typical Vqhv (Output Vqh Undershoot) 

>2Vat Vcc = 3.3V,Ta = 25®C 

• Supports Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output Voltage With 
3.3-VVcc) 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 

R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Smaii-Outiine (DW), Shrink Smail-Outiine 
(DB), and Thin Shrink Smali-Outiine (PW) 

Packages 

description 

This octal bus transceiver is designed for 2.7-V to 3.6-V Vcc operation; It can Interface to a 5-V system 
environment. 

The SN74LVC245A is designed for asynchronous communication between data buses. The device transmits 
data from the A bus to the B bus or from the BJbus to the A bus, depending upon the logic level at the 
direction-control (DIR) input. The output-enable (OE) input can be used to disable the device so the buses are 
effectively isolated. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVC245A is characterized for operation from -40®C to 85®C. 


DB, DW, OR PW PACKAGE 
crop VIEW) 


DIR 

A1 

A2 

A3 

A4 

A6 

A6 

A7 

AS 

GND 




FUNCTION TABLE 


INPUTS 

OPERATION 

^ DIR 

L L 

L H 

H X 

B data to A bus 

A data to B bus 

Isolation 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74LVC245A 

OCTAL BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 

logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0-5 V to 6.5 V 

Input voltage range, V| (see Note 1) . -0.5 V to 6.5 V 

Voltage range applied to any output in the high-impedance state 

or power-off state, Vq (see Note 1) ... -0.5 V to 6.5 V 

Voltage range applied to any output in the high 

or low state, Vq (see Notes 1 and 2) . -0.5 V to Vcc + ^ 

Input clamp current, I|k (V| < 0) .. -50 mA 

Output clamp current, Iqk (Vq < 0) . ±50 

Continuous output current, Iq (Vq = 0 to Vcc) ... ±50 mA 

Continuous current through Vcc or GND. ±100 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 3): DB package . 0.6 W 

DW package . 1.6 W 

PW package . 0.7 W 

Storage temperature range, Tgtg . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The Input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appUcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LVC245A 
OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS218D - JANUARY 1993 - REVISED JULY 1995 


recommended operating conditions (see Note 4) 



MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 

\/ 

Data retention only 

1.5 


VlH 

High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc = 2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 

High or low state 

0 

Vcc 

v/ 

3 state 

0 

5.5 

V 

lOH 

High-level output current 

Vcc = 2.7 V 

-12 

mA 

VCC-3V 

-24 

lOL 

Low-level output current 

Vcc = 2.7 V 

12 

mA 

Vcc = 3V 

24 

At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

ta 

Operating free-air temperature 


-40 

85 

®C 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcct 

MIN TYPt MAX 

UNIT 

yoH 

Iqh =“100 

MIN to MAX 

Vcc-0.2 

V 

Iqh =-12 mA 

2.7 V 

2.2 

3V 

2.4 

Iqh = - 24 mA 

3V 

2.2 

VoL 

lOL* 100 pA 

MIN to MAX 

0.2 

V 

lOL = 12 mA 

2.7 V 

0.4 

Iql = 24 mA 

3V 

0.55 

l| 

V| = 5.5VorGND 

3.6 V 

±5 

pA 

ioz§ 

Vo = 5.5 V or GND 

3.6 V 

±10 

mA 

Vo = 3.6 V or 5.5 V 

MIN to MAX 

±50 

Icc 

V| = Vcc or GND, Io = 0 

3.6 V 

10 

pA 

Mcc 

One input at Vcc “ 0.6 V, Other Inputs at Vcc or GND 

2.7 V to 3.6 V 

500 

pA 

|Ci 1 

Control inputs 

V| = Vcc or GND 

3.3 V 

3.3 

pF 


A or B ports 

Vo = Vcc or GND 

3.3 V 

5.4 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t All typical values are measured at Vqq = 3.3 V, Ta * 25*C. 

§ For I/O ports, the parameter Iqz includes the input leakage current. 

switching characteristics over recommended operating free-air temperature range, C^. = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

UNIT 

MIN MAX 

MIN MAX 

Ipd 

Aor B 

B or A 

1.5 6.5 

7.5 

ns 

ten 

OE 

Aor B 

1.5 8.5 

9.5 

ns 

tdis 

OE 

Aor B 


8.5 

ns 

tsk(o)^ 



1 


ns 


^ Skew between any two outputs of the same package switching In the same direction. This parameter is warranted but not production tested. 
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SN74LVC245A 

OCTAL BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 

operating characteristics, Vcc = 3.3 V, = 25®C 

TEST CONDITIONS 


Cl = 50pF, f=10MHz 


PARAMETER MEASUREMENT INFORMATION 



VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 


PARAMETER 


Cpd Power dissipation capacitance per transceiver 


Outputs enabled 


Outputs disabled 


TYP 

UNIT 

33 

PF 

2 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


tPZL-^ N- I 

I ! tpLZ-H K- 

nl- Ik 




I IJPHZ f- 

tpZH ->1 |4- 


^VoH-0.3v'^®^ 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


C|_ includes probe and jig capacitance. 

Waveform 11s for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 tr ^ 2.5 ns, tf ^ 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpzL and tpzH are the same as ten- 

tpLz and tpHZ are the same as tdis- 

tpLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVCH245 
OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCES008-JULY 1995 


• EP/C^M (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25"C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25X 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-833C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Supports Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output Voltages With 
3.3-VVcc) 

• Bus Hold on Data Inputs Eliminates the 
Need for External Pullup Resistors 

• Package Options Include Shrink 
Small-Outline (DB), Plastic Small-Outline 
(DW), and Thin Shrink Smail-Outllne (PW) 

Packages 

description 

This octal bus transceiver is designed for 2.7-V to 3.6-V Vqc operation; it can interface to a 5-V system 
environment. 

The SN74LVCH245 is designed for asynchronous communication between data buses. The device transmits 
data from the A bus to the B bus or from the B bus to the A bus, depending upon the logic level at the 
direction-control (DIR) input. The output-enable (OE) input can be used to disable the device so the buses are 
effectively isolated. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry Is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVCH245 Is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 


1 INPUTS 

ADCDATimU 

oi 

DIR 


L 

L 

B data to A bus 

L 

H 

A data to B bus 

H 

X 

Isolation 


DB, DW, OR PW PACKAGE 
(TOP VIEW) 



EPIC is a trademark of Texas Instruments Incoroorated. 


PRODUCTION DATA Information is current as of publication data. 
Products conform to specifications par the terms of Texas Instruments 
standard warranty. Production proc^ng does not necessarily Include 
testing of all parameters. 
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SN74LVCH245 

OCTAL BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 

logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 6.5 V 

Input voltage range, V| (see Note 1) . -0.5 V to 6.5 V 

Voltage range applied to any output in the high-impedance 

or power-off state, Vq (see Note 1) .. -0.5 V to 6.5 V 

Voltage range applied to any output In the high 

or low state, Vq (see Notes 1 and 2) . -0.5 V to Vqc + 0-5 V 

Input clamp current, I|k (V| < 0) ... -50 mA 

Output clamp current, Iqk (Vq < 0) . ±50 

Continuous output current, Iq (Vq = 0 to Vcc) ... ±50 mA 

Continuous current through Vcc o*' ^ND. ±100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): DB package .. 0.6 W 

DW package . 1.6 W 

PW package . 0.7 W 

Storage temperature range, Tstg . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value Is limited to 4.6 V maximum. 

3. The maximum package power dissipation Is calculated using a junction temperature of 150"C and a board trace length of 750 mils. 
For more information, referto the Package Therma/Cons/cferaf/ons application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LVCH245 
OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCESOOS-JULY 1995 


recommended operating conditions (see Note 4) 


i___1 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 


Data retention only 

1.5 


V|H 

High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc = 2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage data inputs 


0 

5.5 

V 

Vo 

Output voltage 

High or low state 

0 

Vcc 


3 state 

0 

5.5 

V 

lOH 

High-level output current 

Vcc'2.7 V 

-12 

mA 

Vcc = 3V 

-24 

•OL 

Low-level output current 

Vcc = 2.7 V 

12 

mA 

> 

CO 

II 

O 

O 

> 

24 

At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

ta 

Operating free-air temperature 


-40 

85 

*’0 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 


eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

Vqh 

Iqh '-IOOmA 

MIN to MAX 

Vcc-0.2 

V 

Iqh '-12 mA 

2.7 V 

2.2 

3V 

2.4 

Iqh = - 24 mA 

3V 

2.2 

Vql 

lOL' 100 1^ 

MIN to MAX 

0.2 

V 

Iql* 12 mA 

2.7 V 

0.4 

lOL = 24 mA 

3V 

0.55 

ll 

V| = 5.5 V or GND 

3.6 V 

±5 

HA 

l|(hold) 

V| = 0.8 V 

3V 

75 

mA 

V| = 2V 

3V 

-75 

V| = 0to 3.6V 

3.6 V 

±500 

ioz§ 

Vo ' Vcc O'* GND 

MIN to MAX 

±10 

mA 

Vo = 3.6 V or 5.5 V 

±50 

Ice 

V| = Vcc or GND, IO = 0 

3.6 V 

10 

pA 

Alec 

One input at Vcc - 0.6 V, Other inputs at Vcc or GND 

2.7 V to 3.6 V 

500 

mA 

EH 

Control inputs 

V| - Vcc or GND 

3.3 V 

3.3 

PF 

C|o 

A or B ports 

Vo “ Vcc or GND 

3.3 V 

5.4 

PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t All typical values are measured at Vqc = 3-3 V, Ta = 25®C. 

§ For I/O ports, the parameter Iqz includes the input leakage current. 
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SN74LVCH245 

OCTAL BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 

SCES008-JULY 1995_ 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3V 
±0.3V 

Vcc = 2.7V 

UNIT 

MIN MAX 

MIN MAX 

^Dd 

Aor B 

Bor A 

mmm 

8 

ns 

^en 

OE 

Aor B 

I 1.5 8.5 1 

9.5 

ns 

*dis 

OE 

Aor B 

mmm 

8.5 

ns 

^sk(o)^ 



1 1 


ns 


t Skew between any two outputs of the same package switching in the same direction. This parameter is warranted but not production tested. 
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SN74LVCH245 
OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCES008-JULY 1995 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 Q 
-^WV- 


5000 


O 6V 

o Op®*’ 

Q GND 


TEST 

S1 

tpd 

Open 

IPLZ/tPZL 

6V 

tPHZ/tPZH 

GND 


LOAD CIRCUIT FOR OUTPUTS 



Timing Input 


2.7 V 

Data Input 
0 V 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


X’"'' 

/ - 

1.5 V 

V 

tPZL-»i 

I 

k- i 

k _ 

I 

j 

/Vol + 0.3V 

I 

tpZH->l 

I *PHZ-^ 

t*- 

I 

1 


^1.5 V 

■^OH-0.3V 


2.7 V 
OV 

3V 

VOL 

VOH 

«ov 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, tr < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpHZ are the same as tdjs. 

tpzL and tpzH are the same as ten- 

tpLH and tpHL are the same as tp^. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74LVC4245 

OCTAL BUS TRANSCEIVER AND 3.3-V TO 5-V SHIFTER 

WITH 3-STATE OUTPUTS 

SCAS375A - MARCH 1994 - REVISED JULY 1995 


EPIC^^ (Enhanced-Performance Implanted 

CMOS) Submicron Process 

3.3-V to 5-V Bidirectional Level Shifter 

Package Options Inciude Piastic 

Smaii-Outiine (DW), Shrink Smaii-Outiine 

(DB), and Thin Shrink Smaii-Outiine (PW) 

Packages 


description 


This 8-bit (octal) noninverting bus transceiver 
contains two separate supply rails; B port has 
VccB» which is set at 3.3 V, and A port has VccA» 
which is set to operate at 5 V. This allows for 
translation from a 3.3-V to a 5-V environment and 
vice versa. 


DB, DW, OR PW PACKAGE 
(TOP VIEW) 


(5V) VccaE 
DIR[ 
A1[ 
A2[ 
A3[ 
A4[ 
A5[ 
A6[ 
A7[ 
A8[ 
GND[ 
GND[ 


1 ^24 hvccB (3.3 V) 

2 23 ] VcCB (3.3 V) 

3 22 ] OE 

4 21 ] B1 

5 20 ] B2 

6 19 ] B3 

7 18 ] B4 

8 17 ] B5 

9 16 ] B6 

10 15]B7 

11 14 ] B8 

12 13 ] GND 


The SN74LVC4245 is designed for asynchronous communication between data buses. The device transmits 
data from the A bus to the B bus or from the B bus to the A bus, depending upon the logic level at the 
direction-control (DIR) input. The output-enable (OE) input can be used to disable the device so the buses are 
effectively isolated. 

The SN74LVC4245 pinout allows the designer to switch to a normal all-3.3-V or all-5-V 20-pin '245 device 
without board re-layout. The designer uses the datapaths for pins 2 through 11 and 14 through 23 of the 
SN74LVC4245 to achieve the conventional '245 layout. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVC4245 is characterized for operation from -40®C to 85°C. 


FUNCTION TABLE 


INPUTS 

OPERATION 

^ DIR 

L L 

L H 

H X 

B data to A bus 

A data to B bus 

Isolation 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN74LVC4245 

OCTAL BUS TRANSCEIVER AND 3.3-V TO 5-V SHIFTER 
WITH 3-STATE OUTPUTS 

SCAS375A- MARCH 1994 - REVISED JULY 1995_ 


logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range for VccA at 5 V (unless 
otherwise noted)t 


Supply voltage range, Vqqa ... ... ~0.5 V to 6.5 V 

Input voltage range, V| (see Note 1) ....-0.5 V to Vcca + V 

Output voltage range, Vq (see Note 1) .-0.5 V to Vqqa + 0.5 V 

Input clamp current, I|k (Vj < 0 or V| > Vcca) .. “^0 

Output clamp current, Iqk (Vq < 0 or Vq > Vcca) . . ±50 

Continuous output current, Iq (Vq = 0 to Vcca) . ±50 mA 

Continuous current through each Vcca GND .. ±100 mA 

Maximum power dissipation at Ta = 55°C (in stiii air) (see Note 2): DB package . 0.65 W 

DW package ... 1.7 W 

PW package .. 0.7 W 

Storage temperature range, Tgtg ..•.'. -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. This value is limited to 6 V maximum. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 760 mils. 
For more information, refertothe Package Therma/Cons/deraf/ons application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LVC4245 

OCTAL BUS TRANSCEIVER AND 3.3-V TO 5-V SHIFTER 

WITH 3-STATE OUTPUTS 

_ SCAS375A - MARCH 1994 - REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range for VccB 3.3 V (uniess 
otherwise noted)t 


Supply voltage range, Vccb . -0.5 V to 4.6 V 

Input voltage range, V| (except I/O ports) (see Note 3) . -0.5 V to 4.6 V 

Input voltage range, V| (I/O ports) (see Note 3) .-0.5 V to Vccb + 0-^ V 

Output voltage range, Vq (see Note 3) .-0.5 V to Vqcb + 0-5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vccb) ..... =*=^0 

Continuous output current, Iq (Vq = 0 to Vccb) .-... • ±50 mA 

Continuous current through Vccb o** ^ND ... ±100 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 2): DB package . 0.65 W 

DW package . 1.7 W 

PW package. 0.7 W 

Storage temperature range, Tstg . -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considerations apg\\caX\on note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 

3. This value is limited to 4.6 V maximum^ 


recommended operating conditions for VccA at 5 V (see Note 4) 



MIN 

MAX 

UNIT 

VcCA 

Supply voltage 

4.5 

5.5 

V 

V|H 

High-level Input voltage 

2 

V 

V|L 

Low-level Input voltage 

0.8 

V 

V| 

Input voltage 

0 

VcCA 

V 

Vo 

Output voltage 

0 

VcCA 

V 

lOH 

High-level output current 

-24 

mA 

lOL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

®C 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


recommended operating conditions for Vccb at 3.3 V (see Note 4) 



MIN MAX 

UNIT 

Vccb Supply voltage 


V 

V|H High-level Input voltage 

Vccb = 2.7 v to 3.6 v 

2 

V 

V|L Low-level input voltage 

Vccb = 2.7 V to 3-6 v 

0.8 

V 

V| Input voltage 

0 Vccb 

V 

Vq Output voltage 

0 Vccb 

V 

Iqh High-level output current 

Vccb = 2.7 V 

-12 

mA 

Vccb = 3 v 

-24 

Iql Low-level output current 

Vccb = 2.7 V 

12 

mA 

Vccb = 3 v 

24 

At/Av Input transitiori rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 . 85 

®C 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 
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PRODUCT PREVIEW 


SN74LVC4245 

OCTAL BUS TRANSCEIVER AND 3.3-V TO 5-V SHIFTER 
WITH 3-STATE OUTPUTS 

SCAS375A - MARCH 1994 - REVISED JULY 1995_ 


electrical characteristics over recommended operating free-air temperature range for Vqca = ^ ^ 
(unless otherwise noted) (see Note 5) 


PARAMETER 

TEST CONDITIONS 

VcCA 

MIN TYPt MAX 

UNIT 

VOH 

Iqh =-1001 ^ 

4.5 V 

CO 

V 

5.5 V 

5.3 

Iqh = “24 mA 

4.5 V 

3.7 

5.5 V 

4.7 

VOL 

1 

o 

o 

II 

p 

4.5 V 

0.2 

V 

5.5 V 

0.2 

Iql = 24 mA 

4.5 V 

0.55 

5.5 V 

0.55 

l| 

Control inputs 

V| = VcCA or GND 

5.5 V 

5 

pA 

loz* 

A or B ports 

Vo = VcCA Of GND 

5.5 V 


HA 

Icc 

V| = VcCA or GND, lO = 0 

5.5 V 


pA 

AICC§ 

One input at 3.4 V, Other inputs at VcCA or GND 



mA 

Ci 

Control inputs 

V| = VcCA or GND 

5V 


PF 

Cio 

A or B ports 

Vo = VccA or GND 

5 V 


PF 


t All typical values are measured at Vcc = 3.3 V, Ta = 25"C. 
t For I/O ports, the parameter Iqz includes the input leakage current. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or the corresponding Vcc- 
NOTES: VccB = 2.7V to 3.6V 


electrical characteristics over recommended operating free-air temperature range for Vqqb = 3.3 V 
(unless otherwise noted) (see Note 6) 


PARAMETER 

TEST CONDITIONS 

VcCB^ 

MIN TYPt MAX 

UNIT 

VOH 

IOH=“‘I00mA 

MIN to MAX 

VcC-0.2 

V 

Iqh =-‘•2 mA 

2.7 V 

2.2 

3V 

2.4 

Iqh = ”24 mA 

3V 

2 

VOL 

lOL = 100 pA 

MIN to MAX 

0.2 

V 

Iql = 12 mA 

2.7 V 

0.4 

Iql = 24 mA 

3V 

0.55 

l| Control inputs 

V| = VcCB or GND 

3.6 V 

5 

pA 

loz* 

Vo = VcCB or GND 

3.6 V 


pA 

Icc 

V| = VcCB or GND, Iq = 0 

3.6 V 


pA 

Alcc§ 

One input at VccB “ O-® V, Other inputs at VccB or GND 

2.7 V to 3.6 V 


mA 

Ci 

Control inputs 

V| = VcCB or GND 

3.3 V 


pF 

Cio 

A or B ports 

Vo - VccB or GND 

3.3 V 


pF 


t All typical values are measured at Vqc = 3.3 V, Ta = 25®C. 

+ For I/O ports, the parameter Iqz includes the input leakage current. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or the corresponding Vcc- 
If For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

NOTE 6: VcCA = 5 V ± 0.5 V 
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SN74LVC257 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 

WITH 3-STATE OUTPUTS 

^_ SCAS294B - JANUARY 1993 - REVISED JULY 1995 

• EPIC^'^ (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25°C 

• Inputs Accept Voltages to 5.5 V 

• Package Options Include Plastic 
Small-Outllne (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 

Packages 

description 

This quadruple 2-llne to 1-line data selector/multiplexer is designed for 2.7-V to 3.6-V Vcc operation; it can 
interface to a 5-V system environment. 

The SN74LVC257 is designed to multiplex signals from 4-blt data sources to 4-output data lines in 
bus-organized systems. The 3-state outputs do not load the data lines when the output enable (OE) input is at 
a high logic level. 

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators 
in a mixed 3.3-V/5-V system environment. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVC257 is characterized for operation from -40®C to 85®C. 

FUNCTION TABLE 


INPUTS 1 

OUTPUT 

OE 

A/B 

A 

B 

Y 

H 

X 

X 

X 

Z 

L 

L 

L 

X 

L 

L 

L 

H 

X 

H 

L 

H 

X 

L 

L 

L 

H 

X 

H 

H 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information Is currant as of publication dato. 
Products conform to spacificatlons par tha tarms of laxas Instruments 
standard warranty. Production procassing does not nacassarily include 
tasting of all paramatars. 
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SN74LVC257 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 
WITH 3-STATE OUTPUTS 

SCAS294B - JANUARY 1993 - REVISED JULY 1995 


logic symbolt 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 

logic diagram (positive logic) 


MB 


1A 

IB 

2A 

2B 

3A 

3B 

4A 

4B 
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SN74LVC257 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 

WITH 3-STATE OUTPUTS 

_SCAS294B - JANUARY 1993 - REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... .o ....................... ..o„ -0.5 V to 6.5 V 

Input voltage range, V| (see Note 1) ................._....._.................. -0.5 V to 6.5 V 

Output voltage range, Vq (see Notes 1 and 2) ....... -0.5 V to Vcc + 0-^ V 

Input clamp current, I|k (V| < 0) ........ -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ..... ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc 01 'GND . ±100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): D package . 1.3 W 

DB package . 0.55 W 

PW package . 0.5 W 

Storage temperature range, Tstg . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150*’C and a board trace length of 750 mils. 
For more information, refertothe Package T/ierma/Cons/deraf/ons application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


1 ■ 1 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 

\/ 

Data retention only 

1.5 


V|H 

High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc = 2.7 V to 3-6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 


0 

Vcc 

V 

lOH 

High-level output current 

Vcc = 2.7 V 

-12 

mA 

> 

CO 

II 

O 

-24 

'OL 

Low-level output current 

Vcc = 2.7 V 

12 

mA 

Vcc = 3V 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

‘‘C 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 
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SN74LVC257 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 
WITH 3-STATE OUTPUTS 

SCAS294B- JANUARY 1993 - REVISED JULY 199S_^_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

vqh 

lOH = 

MIN to MAX 

Vcc-0.2 

V 

Iqh *-12 mA 

2.7 V 

2.2 

3V 

2.4 

IqI^ » - 24 mA 

3V 

2.2 

VOL 

1 

o 

o 

II 

_J 

p 

MIN to MAX 

0.2 

V 

IOL = 12 mA 

2.7 V 

0.4 

Iql * 24 mA 

3V 

0.55 

l| 

V| = 5.5Vor GND 

3.6 V 

±5 

pA 

lOZ 

Vq = Vqc or GND 

MIN to MAX 

±10 

ma 

Ice 

Vi-Vcc or GND, 10 = 0 

3.6 V 

10 

pA 

Alec 

One input at Vcc “ 0*6 V, Other inputs at Vcc or GND 

2.7 V to 3.6 V 

500 

pA 

Ci 

V| = Vcc or GND 

3.3 V 

5 

pF 

Co 

Vo = Vcc or GND 

3.3 V 

5 

pF 


t For conditions shown as MiN or MAX, use the appropriate vaiues under recommended operating conditions. 
^ All typical values are at Vqq = 3.3 V, = 25”C. 


switching characteristics over recommended operating free-air temperature range, C|. = 50 pF 
(unless otherwise noted) (see Figure 1) 



§ Skew between any two outputs of the same package switching in the same direction. This parameter is warranted but not production tested. 


operating characteristics, Vcc = 3.3 V, = 25°C 
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SN74LVC257 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 

WITH 3-STATE OUTPUTS 

_SCAS294B - JANUARY 1993 - REVISED JULY 1995 


PARAMETER MEASUREMENT INFORMATION 



Timing 

input 


Data 

input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TiMES 


input 
tPLH 


^ 1.5 V 


Output 



"S ^1.5V 


2.7 V 
OV 


-tpHL 

-VoH 

1.5 V 

--VoL 


TEST 

SI 

Ipd 

Open 

tpLz/tpZL 

6V 

tPHZ/tPZH 

GND 


-- tyy -^ 

I I 



VOLTAGE WAVEFORMS 
PULSE DURATION 


2.7 V 


OV 


Output 

Control 

(low-level 

enabling) 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


1.5 V 


i\_- 

r.PLz-^ w- 

1_ ^j.' 


-j^ OL + 0-3V 


tpZH ■ 


tPHz->i k- 


2.7 V 

OV 

3V 

r 

VOL 


^1.5 V 


-Vqh 

VOH-0.3V 

OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TiMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 
B. 


C. 

D. 

E. 

F. 

G. 


C\_ includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All Input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 Q, tp < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpL2 and tpHZ are the same as t^js. 

tpzL and tpzH are the same as tgn- 

tpLH and tpHL are the same as tp^. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVC258 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 

WITH 3-STATE OUPUTS 

__SCAS345A- MARCH 1994 - REVISED JULY 1995 


• EPIC^^ (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25°C 

• Package Options Include Plastic 
Smali-Outllne (D), Shrink Small-Outllne 
(DB), and Thin Shrink Small-Outllne (PW) 
Packages 

• Inputs Accept Voltages to 5.5 V 


D, DB, OR PW PACKAGE 
(TOP VIEW) 


A/B [ 

1 

^ 16 ) 

1A[ 

2 

16 ] 

IB [ 

3 

14 ] 

1Y[ 

4 

13 ] 

2A [ 

,5 

12 ] 

2B [ 

6 

11 ] 

2Y [ 

7 

10 ] 

GND [ 

8 

9 ] 


Vcc 

OE 

4A 

4B 


description 

This quadruple 2-line to 1-llne data selector/multiplexer Is designed for 2.7A/ to 3.6-V Vcc operation; it can 
interface to a 5-V system environment. 

The SN74LVC258 is designed to multiplex signals from 4-blt data sources to 4-output data lines in 
bus-organized systems. The 3-state outputs do not load the data lines when the output enable (OE) input Is at 
a high logic level. 

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators 
in a mixed 3.3-V/5-V system environment. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVC258 is characterized for operation from -40®C to 85°C. 


FUNCTION TABLE 


1 INPUTS 1 

OUTPUT 

Y 


A/B 

A 

B 

H 

X 

X 

X 

Z 

L 

L 

L 

X 

H 

L 

L 

H 

X 

L 

L 

H 

X 

L 

H 

L 

H 

X 

H 

L 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW Information concerns products In the formative or 
desiqn phase of development Chwacteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN74LVC258 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 
WITH 3-STATE OUPUTS 

SCAS345A - MARCH 1994 - REVISED JULY 1995 
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SN74LVC258 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 

WITH 3-STATE OUPUTS 

_ SCAS345A - MARCH 1994 - REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .... -0.5 V to 6.5 V 

Input voltage range, V| (see Note 1) ... -0.5 V to 6.5 V 

Voltage range applied to any output in the high-impedance state 

or power-off state, Vq (see Note 1) . -0.5 V to 6.5 V 

Voltage range applied to any output in the high 

or low state, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0-5 V 

Input clamp current, Iik (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . 

Continuous output current, Iq (Vq = 0 to Vcc) .... 

Continuous current through Vcc or GND. ±100 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): D package . 1.3 W 

DB package . 0.55 W 

PW package. 0.5 W 

Storage temperature range, Tgtg . -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum, 

3. The maximum package power dissipation is calculated using a junction temperature of 1 SO^C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


1 ^ 1 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 

w 

Data retention only 

1.5 


V|H 

High-level Input voltage 

Vcc* 2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc * 2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 

High or low state 

0 

Vcc 

xt 

3 state 

0 

5.5 

v 

lOH 

High-level output current 

Vcc “2.7 V 

-12 

mA 

> 

CO 

fl 

O 

O 

> 

-24 

lOL 

Low-level output current 

Vcc “2.7 V 

12 


> 

CO 

n 

O 

24 

mA 

At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

“C 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 
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SN74LVC258 

QUADRUPLE 2-UNE TO MINE DATA SELECTOR/MULTiPLEXER 
WITH 3-STATE OUPUTS 

SCAS345A - MARCH 1994 - REVISED JULY 1996 _ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

IOH--100mA 

MIN to MAX 

Vcc-0.2 

■ 

Iqh --12 mA 

2.7 V 

2.2 

3V 

2.4 

Iqh » - 24 mA 

3V 

2 

VoL 

iol-ioo^a 

MIN to MAX 

0.2 

V 

IOL-12mA 

2.7 V 

0.4 

IOL-24mA 

3V 

0.55 

l| 

V|-Vcc orGND 

3.6 V 

±5 

pA 

loz 

Vq - Vec or GND 

MIN to MAX 

±10 

mA 

Vo-3.6 V to 6.5 V 

±50 

Ice 

V|-Vcc orGND, Iq-O 

3.6 V 

20 

mA 

Alec 

One input at Vqc - 0-6 V, Other inputs at Vec or GND 

2.7 V to 3.6 V 

500 

pA 

Ci 

V|»Vcc orGND 

3.3 V 


PF 

Co 

Vo-Vcc or GND 

3.3 V 


PF 


t For conditions shown as MiN or MAX, use the appropriate values under recommended operating conditions, 
t All typical values are measured at Vqc * 3.3 V, Ta « 25”C. 
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SN74LVC373A 
OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

_SCAS295C - JANUARY 1993 - REVISED JULY 1995 


• EPIC^^ (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25"C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25"C 

• Supports Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output Voltage With 
3.3-VVcc) 

• eSD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Modei 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Inciude Piastic 
Smaii-Outiine (DW), Shrink Smaii-Outiine 
(DB), and Thin Shrink Smaii-Outiine (PW) 

Packages 

description 

This octal transparent D-type latch is designed for 2.7-V to 3.6-V Vcc operation; It can interface to a 5-V system 
environment. 

While the latch-enable (LE) input is high, the Q outputs follow the data (D) inputs. When LE is taken low, the 
Q outputs are latched at the logic levels set up at the D inputs. 

A buffered output-enable (OE) Input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus 
lines without interface or pullup components. 

OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVC373A is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 
(each latch) 


INPUTS 1 

OUTPUT 

Q 


LE 

D 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

Qq 

H 

X 

X 

z 


DB, DW, OR PW PACKAGE 
(TOP VIEW) 


OE 

1Q 

1D 

2D 

2Q 

3Q 

3D 

4D 

4Q 

GND 


[ 7 ^ 

20 ] 

[ 2 

19 ! 

[3 

is: 

[4 

17! 

[5 

16] 

[ 6 

15] 

[7 

14] 

[ 8 

13] 

[9 

12] 

t 10 



Vcc 

8Q 

8D 


6Q 


5D 



^R^^J|rademarkofT8xa^nst^^ 

PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Texas 

Instruments 


Copyright © 1995, Texas Instruments Incorporated 


8-123 






SN74LVC373A 

OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCAS295C-JANUARY 1993- REVISED JULY 1995 

logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
!EC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vcc . ”0.5 V to 6.5 V 

Input voltage range, V| (see Note 1) .. -0.5 V to 6.5 V 

Voltage range applied to any output in the high-impedance state 

or power-off state, Vq (see Note 1) . -0.5 V to 6.5 V 

Voltage range applied to any output in the high 

or low state, Vq (see Notes 1 and 2) ..... -0.5 V to Vcc + O-^ V 

Input clamp current, I|k (V| < 0) .. -50 mA 

Output clamp current, Iqk (Vq < 0) .. • • ... ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .. ■ .... ±50 mA 

Continuous current through Vcc or ... ±100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): DB package . 0.6 W 

DW package . 1.6 W 

PW package .. 0.7 W 

Storage temperature range, Tgtg . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Therma/Cons/cferaf/ons application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LVC373A 
OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCAS295C - JANUARY 1993 - REVISED JULY 1995 


recommended operating conditions (see Note 4) 


I__ I 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 

V 

Data retention only 

1.5 


V|H 

High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc = 2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 

High or low state 

0 

Vcc 

V 

3 state 

0 

5.5 

'OH 

High-level output current 

Vcc = 2.7 V 

-12 

mA 

Vcc = 3V 

-24 

•OL 

Low-level output current 

Vcc = 2.7 V 

12 


> 

CO 

II 

O 

O 

> 

24 

,mA 

At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

*0 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

IOH = -100mA 

MIN to MAX 

Vcc-0.2 

V 

Iqh =-12 mA 

2.7 V 

2.2 

3V 

2.4 

iQj.^ = - 24 mA 

3V 

2.2 

VOL 

IOL = 100f^ 

MIN to MAX 

0.2 

V 

IOL = 12 mA 

2.7 V 

0.4 

lOL = 24 mA 

3V 

0.55 

1| 

V| = 5.5VorGND 

3.6 V 

±5 

pA 

bz 

Vo = Vcc O'" gnd 

MIN to MAX 

±10 

pA 

Vo = 3.6 V or 5.6 V 

±50 

ice 

V| = Vcc or GND, IO = 0 

3.6 V 

10 

pA 

Alee 

One input at Vcc - 0-® V, Other inputs at Vcc or GND 

2.7 V to 3.6 V 

500 

pA 

Ci 

V| = Vcc or GND 

3.3 V 

3 

PF 

Cq 

Vo = Vcc or GND 

3.3 V 

3.5 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions, 
t All typical values are measured at Vcc = 3-3 V, Ta - 25°C. 


timino requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 




Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

UNIT 



MIN MAX 

MIN MAX 


tw 

Pulse duration, LE high 

3.3 

3.3 

ns 

Isu 

Setup time, data before LET 

2 

2 

ns 

1h 

Hold time, data after LET 

1.5 

1.5 

ns 
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SN74LVC373A 

OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCAS296C - JANUARY 1993 - REVISED JULY 1995 


switching characteristics over recommended operating free-air temperature range, C|, = 50 pF 
(uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3V 
±0.3V 

Vcc = 

2.7 V 

UNIT 


MIN 

MAX 1 

MIN 

MAX 


Vd 

D 

Q 

1.5 


8.5 

ns 

LE 

2 

8.5 

9.5 

ten 

OE 

Q 

1.5 


8.5 

ns 

tdis 

OE 

Q 

1.5 


8 

ns 

tsk(o)'*' 



1 


ns 


t Skew between any two outputs of the same package switching in the same direction. This parameter is warranted but not production tested. 
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SN74LVC373A 
OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

_SCAS295C--JANUARY 1993- REVISED JULY 1995 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


5000 

-AAAr- 


500 0 


O Open 
9 GND 


TEST 

SI 

tpd 

Open 

tPLZ/tPZL 

6V 

tPHZ/tpZH 

GND 


LOAD CIRCUIT FOR OUTPUTS 




VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 





tm II kJ 


- <PHL 

'PLH 1^ Pj 

t ■ 1 


1 


1.5 V 

L 

»PHL-h«- *\ 

I 

-»PLH 

N^1-SV 

_> 

r 

1.5 V 


2.7 V 
OV 

VOH 

VOL 

VOH 

VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 

siatev 

(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


_Xi”_ 

/ - 

1.5 V 

V 

2.7 V 

OV 

3V 

VOL 

*PZL-*1 

1 

K- i 

tpLZ->j 

k 

1 

V’ 1 

/Vol + 0.3V 

1 

1 »phz-M 


tPZH->| 

1 

1 

VOH 

«ov 


^1.5V 

■^^H-0.3V 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq » 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are the same as t^js. 

tpzL and tpzH are the same as ten- 

tpLH and tpHL are the same as tp^j. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVC374A 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

_SCAS296C - JANUARY 1993 - REVISED JULY 1995 


• EPIC^** (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25X 

• Supports Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output Voltage With 
3.3-VVcc) 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline (PW) 

Packages 

description 

This octal edge-triggered D-type flip-flop is designed for 2.7-V to 3.6-V Vcc operation; it can interface to a 5-V 
system environment. 

The SN74LVC374A features 3-state outputs designed specifically for driving highly capacitive or relatively 
low-impedance loads. It is particularly suitable for implementing buffer registers, input/output (I/O) ports, 
bidirectional bus drivers, and working registers. 

On the positive transition of the clock (CLK) input, the Q outputs are set to the logic levels at the data (D) Inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

OE does not affect internal operations of the latch. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVC374A is characterized for operation from -40^0 to 85°C. 

FUNCTION TABLE 
(each flip-flop) 


INPUTS 

OUTPUT 

OE CLK D 

Q 

L T H 

H 

L t L 

L 

L H or L X 

Qo 

H X X 

z 



EPIC is a trademark of Texas Instruments incorporated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN74LVC374A 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS296C- JANUARY 1993 - REVISED JULY 1995_ 


logic symbolt logic diagram (positive logic) 



tjhis symbol is in accordance with ANSi/IEEE Std 91-1984 and 
lEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise notecl)^ 


Supply voltage range, Vcc . -0.5 V to 6.5 V 

Input voltage range, V| (see Note 1) . -0.5 V to 6.5 V 

Voltage range applied to any output in the high impedance state 

or power off state, Vq (see Note 1) . -0.5 V to 6.5 V 

Voitage range applied to any output in the high 

or low state, Vq (see Notes 1 and 2) .......-0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . ±50 mA 

Continuous output current, Iq (Vq * 0 to Vcc) . ±50 mA 

Continuous current through Vcc o** ... ±100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): DB package . 0.6 W 

DW package —... 1.6 W 

PW package . 0.7 W 

Storage temperature range, Tstg ..... -65®C to 150°C 


t Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Therma/Cons/cferaf/ons application note In the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LVC374A 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

_SCAS296C - JANUARY 1993 - REVISED JULY 1995 


recommended operating conditions (see Note 4) 



MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 

\/ 

Data retention only 

1.5 


VlH 

High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc = 2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 

High or low state 

0 

Vcc 

\/ 

3 state 

0 

5.5 

V 

lOH 

High-level output current 

Vcc = 2.7 V 

-12 

mA 

> 

CO 

O 

O 

> 

-24 

lOL 

Low-level output current 

Vcc = 2.7 V 

12 

mA 

> 

CO 

II 

O 

24 

At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

ta 

Operating free-air temperature 


-40 

85 

"C 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc+ 

MIN TYPt MAX 

UNIT 

VqH 

IqH = -100pA 

MIN to MAX 

VcC-0-2 

V 

IOH = -12mA 

2.7 V 

2.2 

3V 

2.4 

Iqh = - 24 mA 

3V 

2.2 

VOL 

lOL = 100 pA 

MIN to MAX 

0.2 

V 

Iql = 12 mA 

2.7 V 

0.4 

Iql = 24 mA 

3V 

0.55 

l| 

V| = 5.5Vor GND 

3.6 V 

±5 

pA 

loz 

Vq = Vcc O'” GND 

MIN to MAX 

±10 

pA 

Vo = 3.6 V or 5.5 V 

±50 

icc 

V| = VccorGND, IO = 0 

3.6 V 

20 

pA 

Alec 

One input at Vcc “ 3-3 V, Other inputs at Vcc or 

2.7 V to 3.6 V 

500 

pA 

Ci 

V| = Vcc or GND 

3.3 V 

3 

PF 

^0 

Vq = Vcc or GND 

3.3 V 

3.5 

PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t All typical values are measured at Vcc = 3-3 V, = 25'’C. 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 




Vcc = 3-3 V 

±0.3V 

Vcc = 

2.7 V 

UNIT 



MIN MAX 

MIN 

MAX 


Iclock 

Clock frequency 

0 100 

0 

80 

MHz 

W 

Pulse duration, CLK high or low 

3.3 

3.3 

ns 

isu 

Setup time, data before CLKT 

1.5 

1.5 

ns 

th 

Hold time, data after CLKT 

1.5 

1.5 

ns 
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SN74LVC374A 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

sc AS296C - JANUARY 1 993 - REVISED JULY 1 995 


switching characteristics over recommended operating free-air temperature range, C|. = 50 pF 
(uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3V 
±0.3V 

Vcc = 2.7V 

UNIT 


MIN MAX 

MIN MAX 


^max 



100 

80 

MHz 

tod 

CLK 

Q 

1.5 8.5 

9.5 

ns 

ten 

OE 

Q 

1.5 8.5 

9.5 

ns 

tdis 

OE 

Q 

■ffl 

8 

ns 

tsk(o)^ 



1 


ns 


t Skew between any two outputs of the same package switching in the same direction. This parameter is warranted but not production tested. 
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SN74LVC374A 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

_SCAS296C - JANUARY 1993 - REVISED JULY 1995 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 0 
-A/W— 


5000 


O Open 
9 GND 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



TEST 

SI 

Ipd 

Open 

tPLZ/tPZL 

6V 

tPHZ/tPZH 

GND 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 


~ X»'' 


tPLH - 

r n 

u 



'PHL ■ 



I ! 


1.5 V 




1.5 V 


1.5 V 


2.7 V 
OV 

VOH 

VOL 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI at 6 V 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 




tPZL I 

tpLZ-Pj 'f*- 


\l.5V I /- 

\ I / voL*0-3V 

fcJ 


tpZH -►j 

I 


I tPHZ-^l 


2.7 V 
OV 

3V 

VOL 




A 3 Y ^OH 
« OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, tr < 2.5 ns, tf < 2.6 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are the same as tdis. 

tpZL and tpzH are the same as ten- 

tpLH and tpHL are the same as tp^. 


Figure 1. Load Circuit and Voitage Waveforms 
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EPIC^^ (Enhanced-Performance Implanted 

CMOS) Submicron Process 

Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25X 
Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 26 ®C 


• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• Package Options Include Plastic 
Small-Outllne (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outllne (PW) 
Packages 


SN74LVC540 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS297B - JANUARY 1993- REVISED JULY 1995 


DB, DW, OR PW PACKAGE 
crop VIEW) 


0ET[ 

1 

^20 ] 

A1[ 

2 

19 ] 

A2[ 

3 

18] 

A3[ 

4 

17] 

A4[ 

5 

16] 

A5[ 

6 

15] 

A6[ 

7 

14] 

A7[ 

8 

13] 

A8[ 

9 

12 ] 

GND[ 

10 

11 ] 


Vcc 

OE2 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

Y8 


description 

This octal buffer/driver is designed for 2.7-V to 3.6-V Vqq operation. 

The SN74LVC540 Is ideal for driving bus lines or buffer memory address registers. The device features inputs 
and outputs on opposite sides of the package that facilitate printed-circuit-board layout. 

The 3-state control gate Is a 2-Input AND gate with active-low inputs so that if either output-enable (OE1 orOE2) 
input is high, all outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVC540 is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 


INPUTS 

OUTPUT 

Y 

SIT 512 A 

L L L 

H 

L L H 

L 

H X X 

Z 

X H X 

Z 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information It current at of publication date. 
Products conform to specifications per the terms of Texas instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74LVC540 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS297B - JANUARY 1993 - REVISED JULY 1995 


logic symbolt logic diagram (positive iogic) 


0E1 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 


19 




EN 


18 


— 

17 

''v . 

16 


15 


14 


13 


12 

_ 

11 


Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

Y8 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
andlEC Publication 617-12. 



absoiute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc .. -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) .... -0.5 V to 6.5 V 

Output voltage range, Vq (see Notes 1 and 2) ... -0.5 V to Vcc + V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ... • .. ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc or GND. ±100 mA 

Maximum power dissipation at Ta - 55°C (in still air) (see Note 3): DB package . 0.6 W 

DW package . 1.6 W 

PW package . 0.7 W 

Storage temperature range, Tstg . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LVC540 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS297B - JANUARY 1993 - REVISED JULY 1995 


recommended operating conditions (see Note 4) 



1 MIN MAX 1 

UNIT 

Vcc Supply voltage 


V 

V|n High-level Input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

V|L Low-level input voltage 

Vcc “2.7 V to 3-6 V 

0.8 

V 

V| Input voltage 

0 5.5 

V 

Vq Output voltage 

o 

< 

O 

o 

V 

•oh High-level output current 

Vcc “2.7 V 

-12 

mA 

VCC“3V 

-24 

Iql Low-level output current 

Vcc “2.7 V 

12 

mA 

> 

CO 

M 

O 

o 

> 

24 

At/AV Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

“C 


NOTE 4: Unused inputs must be held high or low to prevent them trom floating. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

1 UNIT 1 

VOH 

IOH = -100mA 

MIN to MAX 

Vcc-0.2 

■ 

IOH“-12mA 

c\i 

2.2 

3 

2.4 

IOH““24mA 

3 

2 

VOL 

Iql* 100 mA 

MIN to MAX 

0.2 

■ 

•OL“12mA 

2.7 

0.4 

•OL “ 24 mA 

3 

0.55 

l| 

V|=:5.5VorGND 

3.6 

±5 

pA 

•oz 

Vo “ Vcc o*” 

3.6 

±10 

mA 

Icc 

V| = VccorGND, Io = 0 

3.6 

20 

pA 

Alec 

One Input at Vcc ” 0.6 V, Other inputs at Vcc O'* GND 

3Vto3.6V 

500 

HSSii 

Ci 

V| = Vcc orGND 

3.3 

5.5 

pF 

Co 

Vo “ Vcc O'' QND 

3.3 

5.8 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions, 
t All typical values are at Vcc - 3.3 V, Ta - 25°C. 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 1) 
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SN74LVC540 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS297B - JANUARY 1993 - REVISED JULY 1996 


operating characteristics, Vcc = 3-3 V, Ta = 25^C 


PARAMETER | 

TEST CONDITIONS 

Cpd Power dissipation capacitance per buffer/driver 

Outputs enabled 

CL«50pF, f-10 MHz 

Outputs disabled 


PARAMETER MEASUREMENT iNFORMATiON 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


! !:_r 1 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


uutpui 3|fl.5V ¥i.6V 

Control _A:_ 

tp2L->l ^ I , 

Output - 1 ^ 

Waveformi \l-5V i 1/^ 

SlatSV \ I ■/V< 


(seeNotes) , ^ . 

tPZH F" 

Output I J _ 

Waveform 2 /TTTJ \VoH-0.3V 

SlatGND / ■ _ 


LoiJ-2-3y 


— VoL (see Note B) 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Ci_ includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq - 50 Q, t^ < 2.5 ns, tf s 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpHZ are the same as tdis- 

tpzL and tp2H are the same as ten. 

tPLH a>icl tpHL are the same as tpd. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74LVC541 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS298B - JANUARY 1993 - REVISED JULY 1995 


I • EP/C^m (Enhanced-Performance Implanted 
I CMOS) Submicron Process 
I • Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25"C 
I • Typical Vqhv (Output Vqh Undershoot) 
>2Vat Vcc = 3.3V,Ta = 25X 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 

description 


DB, DW, OR PW PACKAGE 
(TOP VIEW) 



This octal buffer/driver is designed for 2.1 A! to 3.6-V Vcc operation. 

The SN74LVC541 is ideal for driving bus lines or buffering memory address registers. The device features 
inputs and outputs on opposite sides of the package to facilitate printed-circuit-board layout. 

The 3-state control gate is a 2-input AND gate with active-low inputs so that if either output enable (OE1 or OE2) 
input is high, all eight outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capabiiity of the driver. 

The SN74LVC541 is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 



EPIC is a trademark of Texas Instruments Incoroorated. 


PRODUCTION DATA Information la current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74LVC541 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS298B - JANUARY 1993 ~ REVISED JULY 1995 


logic symbolt 


OE1 

012 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 


19 


EN 


2 

1 V 

18 

3 

17 


4 


16 


5 


15 


6 

14 


7 


13 


8 


12 


9 


11 






t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 


Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

Y8 


logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc . -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) .... -0.5 V to 6.5 V 

Output voltage range, Vq (see Notes 1 and 2) ..— -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0) .. -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) .... ±50 mA 

Continuous current through Vqc or GND. ±100 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DB package . 0.6 W 

DW package ... 1.6 W 

PW package . 0.7 W 

Storage temperature range, Tgtg . -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions" is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value Is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more Information, refer to the Package Thermal Considerations application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


TtexAs 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


8-140 

















SN74LVC541 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS298B - JANUARY 1993 - REVISED JULY 1995 


recommended operating conditions (see Note 4) 



NOTE 4: Unused inputs must be held high or low to prevent them from floating. 

eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 



t For conditions shown as MIN or MAX, use the appropriate vaiues under recommended operating conditions, 
t All typical values are at Vqq = 3.3 V, Ta = 25°C. 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(uniess otherwise noted) (see Figure 1) 
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SN74LVC541 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS298B - JANUARY 1993 - REVISED JULY 1995 


operating characteristics, Voc = 3.3 V, Ta = 25^C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per buffer/driver 

Outputs enabled 

CL = 50pF, f = 10MHz 

26.7 

PF 

Outputs disabled 

1.8 


PARAMETER MEASUREMENT INFORMATiON 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



Output 

Control 



f . 2.7 V 

1.5 V 

L Q Y 

Output 

»PZL-*| 

1 

w- 1 

1 tpLZ->| 

W- 

Waveform 1 

"'1 

1 

^Vl.5V 1 


SI at6V 
(see Note B) 

1 

1 

\ 1 

1 tPHZ-M 

4yoL.*^-3_V VOL 

Y- 

Output 

tpZH"^ 

t*- 

Waveform 2 
SI at GND 


^1.5 V 

(see Note B) 





VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 t^ ^ 2.5 ns, tf ^ 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are the same as t^js- 

tpzL and tpzH are the same as ten- 

tPLH snd tpHL are the same as tp^. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74LVC543 
OCTAL REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCAS299A - JANUARY 1993 - REVISED JULY 1995 


• EP/C^m (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25X 

• Typical Vqhv (Output Vqh Undershoot) 

>2Vat Vcc = 3.3 V,Ta = 25^0 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outllne (DW), Shrink Small-Outllne 
(DB), and Thin Shrink Small-Outllne (PW) 

Packages 

description 

This octal registered transceiver is designed for 
2.7-V to 3.6-V Vcc operation. 

The SN74LVC543 cont ains tw o s ets of D -type latches for tem porary sto rage of data flowing in either direction. 
Separate latch-enable (LEAB or LEBA) and output-enable (OEAB or OEBA) Inputs are provided for each 
register to permit Independent control in either direction of data flow. 

The A -to-B enable (CEAB) input must be low to enter data from A or to output data from B . If CE AB Is low and 
LEAB is low, the A-to-B latches a re tran spar ent; a subsequent low-to-high transition of LEAB places the A 
latches In the storage mode. With CEAB and OEAB both low, the 3-state B outputs are active and ref l ect the 
dat a presen t at the output of the A latches. Data flow for B to A is similar to that of A to B but uses CEBA, LEBA, 
and OEBA. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVC543 Is characterized for operation from -40°C to 85®C. 

FUNCTION TABLEt 


I INPUTS 

OUTPUT 

CEAB 

LEAB 

OEAB 

A 

B 

H 

X 

X 

X 

Z 

X 

X 

H 

X 

Z 

L 

H 

L 

X 

Bo+ 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 


t A-to-B data flow is show n; B-to-A flow c ontr ol is the 
same except that it uses CEBA, LEBA, and OEBA. 
t Output level before the Indicated steady-state input 
conditions were established 


DB, DW, OR PW PACKAGE 
fTOP VIEW) 



EPIC is a trademark of Texas Instruments Incoroorated. 


PRODUCTION DATA information Is current as of publication data. 
Products conform to specifications par the terms of 1axas Instruments 
standard warranty. Production proc^ng does not necessarily include 
testing of all parameters. 
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SN74LVC543 
OCTAL REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCAS299A - JANUARY 1993 - REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc .. -0.5 V to 4.6 V 

Input voltage range, V|: Except I/O ports (see Note 1) . -0.5 V to 6.5 V 

I/O ports (see Notes 1 and 2) . -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vqc + 0.5 V 

Input clamp current, I|k (V| < 0) .. -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) .'. ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through Vqc or GND. ± 100 mA 

Maximum power dissipation at = 55°C (In still air) (see Note 3): DB package . 0.65 W 

DW package . 1.7 W 

PW package. 0.7 W 

Storage temperature range, Tgtg ... -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value Is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150*’C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note In the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


I_^_I 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 


■a 

3.6 

V 

V|H 

High-level input voltage 

Vqc - 2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vqc- 2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 

u 

Data inputs 

0 

Vcc 


Vo 

Output voltage 


0 

Vcc 

V 

lOH 

High-level output current 

Vcc-2.7 V 

-12 

mA 

> 

CO 

II 

O 

O 

> 

-24 

lOL 

Low-level output current 

Vqc-2.7 V 

12 

mA 

> 

CO 

H 

o 

o 

> 

24 

At/Av 

Input transition rise or fail rate 


0 

10 

ns/V 

ta 

Operating free-air temperature 


-40 

85 



NOTE 4: Unused inputs must be held high or low to prevent them from floating. 
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SN74LVC543 

OCTAL REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS299A - JANUARY 1993 - REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 



TEST CONDITIONS 


Control inputs 


A or B ports 


IOH--12mA 


IOH-~24mA 


Iql* 100 mA 


Iql* 12 mA 


IqL ■ 24 mA 


V|«5.5VorGND 


Vq * Vqc or GND 


V|-Vcc orGND. 


One input at Vcc “ 0.6 V, 


V|«Vcc orGND 


Vq » Vcc or GND 


Other inputs at Vcc or GND 



t For conditions shown as MiN or MAX, use the appropriate values under recommended operating conditions. 
t All typical values are at Vcc “ 3-3 V, T^ - 25*C. 

§ For I/O ports, the parameter Iqz includes the input leakage current. 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 



Pulse duration 


Setup time, data before LET or CET 


Hold time, data after LET or GET 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 1) 
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SN74LVC543 
OCTAL REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS299A - JANUARY 1993 - REVISED JULY 1995 


operating characteristics, Vcc = 3.3 V, = 25®C 


PARAMETER | 

TEST CONDITIONS 

Cpd Power dissipation capacitance per transceiver 

Outputs enabled 

CL = 50pF, f = 10MHz 

Outputs disabled 


PARAMETER MEASUREMENT iNFORMATiON 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


C|_ includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf ^ 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are the same as tdis- 

tpzL and ipzH are the same as ten- 

tpLH and tpHL are the same as tpd- 


Figure 1. Load Circuit and Voitage Waveforms 
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■ • EPIC^** (Enhanced-Performance Implanted 

I CMOS) Submicron Process 

I • Typical Vqlp (Output Ground Bounce) 

I < 0.8 V at Vcc = 3.3 V, Ta = 25°C 
I • Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25"C 
• Package Options Include Plastic 
Small-Outllne (DW), Shrink Small-Outllne 
(DB), and Thin Shrink Small-Outllne (PW) 
Packages 

description 

This octal registered transceiver is designed for 
2.7-V to 3.6-V Vcc operation; it can interface to a 
5-V system environment. 


SN74LVC544 
OCTAL REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCAS346A - MARCH 1994 - REVISED JULY 1995 


DB, DW, OR PW PACKAGE 
(TOP VIEW) 


OEBA 

A1 

A2 

A3 

A4 

A5 

A6 

AT 

AS 

CEAB 

GND 


1 

^24 

] Vcc 

2 

23 

]CEBA 

3 

22 

]B1 

4 

21 

]B2 

5 

20 

] B3 

6 

19 

iB4 

7 

18 

]B5 

8 

17 

j B6 

9 

16 

]B7 

10 

15 

]B8 

11 

14 

iuEAB 

12 

13 

ioEAB 


The SN74LVC544 cont ains tw o s ets of D -type latches for tem porary sto rage of data flowing in either direction. 
Separate latch-enable (LEAB or LEBA) and output-enable (OEAB or OEBA) inputs are provided for each 
register to permit independent control In either direction of data flow. 

The A -to-B enable (CEAB) input must be low to enter data from A or to output data from B . If CE AB is low and 
LEAB Is low, the A-to-B latches a re tran spar ent; a subsequent low-to-high transition of LEAB places the A 
latches in the storage mode. With CEAB and OEAB both low, the 3-state B outputs are active and reflect the 
Inverted data present at the output of the A latches. Data flow from B to A is similar to A to B, but requires using 
the CEBA, LEBA, and OEBA. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVC544 is characterized for operation from --40°C to 85®C. 


FUNCTION TABLEt 


INPUTS 

OUTPUT 

B 

CEAB 

LEAB 

OEAB 

A 

H 

X 

X 

X 

Z 

L ‘ 

X 

H 

X 

z 

L 

H 

L 

X 

Bo* 

L 

L 

L 

L 

H 

L 

L 

L 

H 

L 


t A-to-B data flow is shown; B-to-A flow control is the 
same except that it uses CEBA, LEBA, and OEBA. 
t Output level before the indicated steady-state input 
conditions were established 


EPIC^s^trademarkoTIexasJn^^ 


PRODUCT PREVIEW Information concerns products in the formative or 
deslon phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN74LVC544 
OCTAL REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCAS346A - MARCH 1994 ~ REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 6.6 V 

Input voltage range, V| . -0.5 V to 6.6 V 

Voltage range applied to any output In the high impedance state or power off state, 

Vo (see Note 1) . -0.5 V to 6.6 V 

Voltage range applied to any output In the high or low state, Vq (see Note 1) .-0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 rriA 

Continuous current through Vcc or GND. ± 100 mA 

Maximum power dissipation at Ta = 65°C (In still air) (see Note 3): DB package . 0.65 W 

DW package . 1.7 W 

PW package. 0.7 W 

Storage temperature range, Tstg .. -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions” is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150*^0 and a board trace length of 750 mils. 
For more Information, refer to the Package Thermal Considerations application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book literature number SCBD002B. 


recommended operating conditions (see Note 4) 


_ 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 


Data retention only 

1.5 


V|H 

High-level input voltage 

Vcc » 2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc-2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 

High or low state 

0 

Vcc 

w 

3 state 

0 

5.5 

V 

lOH 

High-level output current 

Vcc-2.7 V 

-12 

mA 

> 

CO 

N 

o 

-24 

«OL 

Low-level output current 

|Vcc-2.7V 1 

12 


> 

CO 

1 

O 

24 

mA 

At/Av 

Input transition rise or fail rate 


0 

10 

ns/V 

ta 

Operating free-air temperature 


-40 

85 



NOTE 4: Unused inputs must be held high or low to prevent them from floating. 
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SN74LVC544 

OCTAL REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS346A- MARCH 1994 - REVISED JULY 1995 _ 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

IOH*-100pA 

MIN to MAX 

VcC“3.2 

V 

IOH = “’'l2mA 

2.7 V 

2.2 

3V 

2.4 

Iqh = - 24 mA 

3V 

2.2 

VoL 

IqL* ‘•33 

MIN to MAX 

0.2 

■ 

Iql* niA 

2.7 V 

0.4 

lOL = 24 mA 

> 

CO 

0.55 

l| 

V|-5.5VorGND 

3.6 V 

±5 

mA 

ioz§ 

Vo-5.5VorGND 

3.6 V 

±10 

mA 

Ice 

V| = VccorGND, IO»0 

3.6 V 

20 

mA 

Alec 

One input at Vqc - 0.6 V, Other inputs at Vqq or GND 

2.7 V to 3.6 V 

500 

ma 

Ci 

Control inputs 

V| = Vcc or GND 

3.3 V 


PF 

^io 

A or B ports 

Vo = Vec or GND 

3.3 V 


PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t All typical values are at Vqc = 3.3 V, » 25®C. 

§ For I/O ports, the parameter Iqz includes the input leakage current. 
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SN74LVC573A 
OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

_ SCAS300B - JANUARY 1993 - REVISED JULY 1995 


• EP/C^M (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25X 

• Typical Vqhv (Output Vqh Undershoot) 

>2Vat Vcc = 3.3 V, Ta = 25X 

• Supports Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output Voltage With 
3.3-V Vcc) 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 

Packages 

description 

This octal transparent D-type latch is designed for 2.7-V to 3.6-V Vcc operation; it can interface to a 5-V system 
environment. 

The SN74LVC573A features 3-state outputs designed specifically for driving highly capacitive or relatively 
low-impedance loads. It is particularly suitable for implementing buffer registers, input/output (i/0) ports, 
bidirectionai bus drivers, and working registers. 

While the latch-enable (LE) input is high, the Q outputs follow the data (D) inputs. When LE is taken low, the 
Q outputs are latched at the logic levels at the D inputs. 

A buffered output-enable (OE) input can be used to piace the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus 
lines without the need for Interface or pullup components. 

OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVC573A is characterized for operation from -40°C to 85°C. 


DB, DW, OR PW PACKAGE 
(TOP VIEW) 


OE[ 1 ^ 
1D[ 2 
2D[ 3 
3D[ 4 
4D[ 5 
5D[ 6 
6D[ 7 
7D[ 8 
8D[ 9 
GND[ 10 


20 ] Vcc 
19 ]1Q 
18]2Q 
]3Q 
]4Q 
]5Q 
]6Q 
i7Q 
]8Q 
]LE 



EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LVG573A 

OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCAS300B - JANUARY 1993 - REVISED JULY 1995_ 


FUNCTION TABLE 
(each latch) 


1 INPUTS 1 

OUTPUT 

Q 

OE 

LE 

D 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

Z 


logic symbolt 


logic diagram (positive iogic) 


OE 

LE 

1D 

2D 

3D 

4D 

5D 

6D 

7D 


11 




2 

ID V 

19 

3 

18 


4 


17 


5 


16 


6 


15 


7 


14 


8 


13 


9 


12 






IQ 

20 

3Q 

4Q 

50 

60 

70 

80 


t This symbol is in accordance with ANSi/IEEE Std 91-1984 and 
lEC Publication 617-12. 



absoiute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .. -0.6 V to 6.5 V 

Input voltage range, V| (see Note 1) .. -0.5 V to 6.5 V 

Voltage range applied to any output in the high impedance state 

or power off state, Vo (see Note 1) ... -0.5 V to 6.5 V 

Voltage range applied to any output in the high 

or low state, Vq (see Notes 1 and 2) . -0.6 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0) .. -50 mA 

Output clamp current, Iqk (Vq < 0) . 

Continuous output current, Iq (Vq = 0 to Vcc) ... ±50 mA 

Continuous current through Vcc or GND. ± 100 mA 

Maximum power dissipation at Ta = 65®C (in still air) (see Note 3): DB package . 0.6 W 

DW package . 1.6 W 

PW package . 0.7 W 

Storage temperature range, Tgtg . -65®C to 150®C 


t Stresses beycnd these listed under "absclute maximum ratings" may cause permanent damage to the device. These are stress ratings cniy, and 
functicnai eperatien cf the device at these cr any ether cenditiens beycnd these indicated under “recemmended eperating cenditiens” is net 
implied. Expesure to absciute-maximum-rated cenditiens fer extended perieds may affect device reliability. 

NOTES: 1. The input and cutput negative-vcitage ratings may be exceeded if the input and cutput clamp-cUrrent ratings are ebserved. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package pewer dissipaticn is calculated using a juncticn temperature cf 150®C and a beard trace length cf 750 mils. 
Fcr mere infcrmatlen, refer to the Package Thermal Considerations appWeaWon ncte in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LVC573A 
OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

_SCAS300B - JANUARY 1993 - REVISED JULY 1995 


recommended operating conditions (see Note 3) 


I___^_ 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 

V 

Data retention only 

1.5 

V|H 

High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc = 2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 

High or low state 

0 

Vcc 

\/ 

3 state 

0 

5.5 

V 

lOH 

High-level output current 

Vcc “2.7 V 

-12 

mA 

> 

CO 

II 

O 

-24 

•OL 

Low-level output current 

Vcc “2.7 V 

12 

mA 

Vcc = 3V 

24 

At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

"C 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


eiectricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

Vqh 

IOH“-100|aA 

MIN to MAX 

Vcc-0-2 

V 

IOH“-"12mA 

2.7 V 

2.2 

3V 

2.4 

I0H“-24 mA 

3V 

2.2 

VOL 

1 

o 

o 

u 

_J 

p 

MIN to MAX 

0.2 

V 

lOL “ 12 mA 

2.7 V 

0.4 

lOL “ 24 mA 

3V 

0.55 

l| 

V| = 5.5VorGND 

3.6 V 

±5 

pA 

loz 

Vo “ Vcc or gnd 

MIN to MAX 

±10 

pA 

Vo “3.6 V or 5.5 V 

±50 

Icc 

V| = Vcc or GND, lO “ 0 

3.6 V 

10 

pA 

Alec 

One input at Vcc “ O*® V, Other inputs at Vcc or GND 

2.7 V to 3.6 V 

500 

pA 

Ci 

V| = Vcc or GND 

3.3 V 

3 

PF 

Co 

Vo * Vcc or GND 

3.3 V 

3.5 

PF 


t For conditions shown as MiN or MAX, use the appropriate vaiues under recommended operating conditions. 
t All typical values are measured at Vcc = 3-3 V, Ta = 25°C. 


timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 





Vcc = 2.7 V 

UNIT 



MIN MAX 

MIN MAX 


tw 

Pulse duration, LE high 

3.3 

3.3 

ns 

tsu 

Setup time, data before LEi 

2 

2 

ns 

th 

Hold time, data after LEi 

1.5 

1.5 

ns 
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SN74LVC573A 

OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCAS300B - JANUARY 1993 - REVISED JULY 1995 _ 


switching characteristics over recommended operating free-air temperature range, C|. = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

UNIT 


MIN 

MAX 1 

MIN 

MAX 


tpd 

D 

o 

1.5 


8.5 

ns 

LE 


2 

8.5 1 

9.5 

*en 


Q 

1.5 

MB 

8.5 

ns 

^dis 


Q 

1.5 

hq 

8 

ns 

tsk(o)^ 



1 


ns 


t Skew between any two outputs of the same package switching in the same direction. This parameter is warranted but not production tested. 
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SN74LVC573A 
OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

_SCAS300B - JANUARY 1993 - REVISED JULY 1995 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tpd 

Open 

tPLZ/tPZL 

6V 

tPHZ/tPZH 

GND 




LOAD CIRCUIT FOR OUTPUTS 

Timing Input 



2.7 V 

OV 


1^-tw-M 

1 1 


L 

J 



1 tsu 1 th 

1 



\|/ 

■" 2.7 V 

1 

- 1 

1 

1 _ 

- 2.7 V 

Input 

_ X:!:^ 

Data Input 

- OV _ 



. OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 




tPLH-!<—►! 




tpHLH^-► 


1 

— * _. 

1 



1.5 V 


2.7 V 
OV 

VOH 

VOL 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI at 6 V 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 




/ - 

1.5 V 

14- 1 


1 tpLZ->j 




/ VOL*0-3V 


tpZH-->| 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


C|_ includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, t^ < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpHZ are the same as tdis- 

tpZL and tpzn are the same as ten- 

tPLH and tpHL are the same as tpd- 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74LVC574A 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

_SCAS3Q1A - JANUARY 1993 ~ REVISED JULY 1995 


• EP/C^^ (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 26°C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25°C 

• Supports Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output Voltage With 
3.3-VVcc) 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 

Packages 

description 

This octal edge-triggered D-type flip-flop is designed for 2.7-V to 3.6-V Vcc operation; it can interface to a 5-V 
system environment. 

The SN74LVC574A features 3-state outputs designed specifically for driving highly capacitive or relatively 
low-impedance loads. It is particularly suitable for implementing buffer registers, I/O ports, bidirectional bus 
drivers, and working registers. 

On the positive transition of the clock (CLK) input, the Q outputs are set to the logic levels at the data (D) Inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus 
lines without need for Interface or puilup components. 

OE does not affect the internal operations of the flip-flops. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a puilup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVC574A Is characterized for operation from -40°C to 86®C. 


DB, DW, OR PW PACKAGE 
(TOP VIEW) 


m 

1 

20 

] Vcc 

1D[ 

2 

19 

] 1Q 

2D[ 

3 

18 

]2Q 

3D[ 

4 

17 

]3Q 

4D[ 

5 

16 

]4Q 

5D[ 

6 

15 

]5Q 

6D[ 

7 

14 

ieo 

7D[ 

8 

13 

]7Q 

8D[ 

9 

12 

]8Q 

GND[ 

10 

11 

]CLK 



PRODUCTION DATA Information Is currant as of jHibiicatlon data. 
Products conform to apaclflcatlona par tha tarms of Taxas Instrumants 
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SN74LVC574A 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS301A - JANUARY 1993 - REVISED JULY 1995 _ 


FUNCTION TABLE 
(each flip-flop) 


INPUTS 1 

OUTPUT 

Q 

OE 

CLK 

D 

L 

T 

H 

H 

L 

T 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

z 


logic symbolt 


logic diagram (positive logic) 


OE 

CLK 

1D 

2D 

3D 

4D 

5D 

6D 

7D 

8D 


11 


EN 
t> Cl 


2 

ID V 

19 

3 

18 


4 


17 


5 


16 


6 


15 


7 


14 


8 


13 


9 


12 






IQ 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 



IQ 


To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . ”0*5 V to 6.5 V 

Input voltage range, V| (see Note 1) . -0.5 V to 6.5 V 

Voltage range applied to any output In the high Impedance state 

or power off state, Vq (see Note 1) . -0.5 V to 6.5 V 

Voltage range applied to any output in the high 

or low state, Vq (see Notes 1 and 2) . -0.5 V to Vqc + 0.5 V 

Input clamp current, I|k (V| < 0) .. -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) • • . ±50 mA 

Continuous current through Vcc o*' . ±100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): DB package ... 0.6 W 

DW package . 1.6 W 

PW package. 0.7 W 

Storage temperature range, Tgtg ... -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded If the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation Is calculated using a junction temperature of 150®C and a board trace length of 760 mils. 
For more information, refertothe Package Therma/Cons/deraf/ons application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book literature number SCBD002B. 
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SN74LVC574A 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS301A - JANUARY 1993 - REVISED JULY 1995 


recommended operating conditions (see Note 4) 


_ 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 

v 

Data retention only 

1.5 


V|H 

High-level Input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc “2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 

High or low state 

0 

Vcc 


3 state 

0 

5.5 

mm 

lOH 

High-level output current 

Vcc = 2.7 V 

-12 

mA 

VcC“3V 

-24 

«OL 

Low-level output current 

Vcc “2.7 V 

12 


> 

CO 

H 

o 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

®C 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

VCC+ 

MIN TYPt MAX 

UNIT 

VOH 

IOH“-100mA 

MIN to MAX 

Vcc-0.2 

V 

IOH“-12mA 

2.7 V 

2.2 

3V 

2.4 

I0H“-24 mA 

3V 

2.2 

Vql 

Iql “ 100 mA 

MIN to MAX 

0.2 

V 

IOL“ 12 mA 

2.7 V 

0.4 

lOL “ 24 mA 

3V 

0.55 

l| 

V|»5.5Vor GND 

3.6 V 

±5 

mA 

bz 

Vo “ Vcc O'' gnd 

MIN to MAX 

±10 

mA 

Vo “3.6 V or 5.5 V 

±50 

Ice 

V| * Vcc or GND, lO “ 0 

3.6 V 

10 

pA 

Alec 

One Input at Vcc “ 0.6 V, Other Inputs at Vcc or GND 

2.7 V to 3.6 V 

500 

pA 

Ci 

V|-Vcc or GND 

3.3 V 

3 

PF 

Co 

Vo * Vcc or GND 

3.3 V 

3.5 

PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions, 
t All typical values are measured at Vcq » 3.3 V, Ta - 25®C. 


timing characteristics over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 





Vcc = 

2.7 V 

UNIT 



MIN MAX 

MIN 

MAX 


Iclock 

Clock frequency 

0 100 

0 

80 

MHz 

tw 

Pulse duration, CLK high or low 

3.3 

3.3 

ns 

tsu 

Setup time, data before CLKt 

1.5 

1.5 

ns 

1h 

Hold time, data after CLKT 

1.5 

1.5 

ns 
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SN74LVC574A 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS301A - JANUARY 1993 - REVISED JULY 1995 


switching characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


Vcc = 2.7V 

UNIT 


MIN MAX 

MIN MAX 


^max 



100 

80 

MHz 

^Dd 

D 

Q 

1.5 8.5 

9.5 

ns 

ten 


Q 

1 

1 

8.5 

ns 

tdis 

OE 

Q 

1.5 7 

8 

ns 

tsk(o)^ 



1 


ns 


t Skew between any two outputs of the same package switching in the same direction. This parameter is warranted but not production tested. 


operating characteristics, Vcc = 3.3 V, Xa = 25°C 
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SN74LVC574A 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

_SCAS301A- JANUARY 1993 - REVISED JULY 1995 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500^2 

-AAAr- 


500 ^ 


O Open 
9 GND 


LOAD CIRCUIT FOR OUTPUTS 

Timing Input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


TEST 

SI 

tpd 

Open 

tPLZ/tpZL 

6V 

tPHZ/tPZH 

GND 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
S1 atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 




1.5 V 


/Y0L_+^-3V 


tPZH->| 



2.7 V 
OV 

3V 

VOL 

VOH 
« OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq * 50 t^ < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ ar© the same as tdis- 

tpzL and tpzH are the same as tgn- 

tpLH and tpm are the same as tp(j. 


Figure 1. Load Circuit and Voitage Waveforms 
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• EPIC^^ (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25"C 

• Typical Vqhv (Output Vqh Undershoot) 

>2 Vat Vcc = 3.3 V,Ta = 25^0 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• Package Options Include Plastic 
Small-Outllne (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 


description 


SN74LVC646 

OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

_SCAS302A - JANUARY 1993 ~ REVISED JULY 1995 


DB, DW, OR PW PACKAGE 
(TOP VIEW) 


CLKAB 

SAB 

DIR 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

GND 



This octal bus transceiver and register is designed for 2.7-V to 3.6-V Vqc operation. 


The SN74LVC646 consists of bus-transceiver circuits, D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the input bus or from the internal registers. Data on the A or B bus 
is clocked into the registers on the low-to-high transition of the appropriate clock (CLKAB or CLKBA) input. 
Figure 1 illustrates the four fundamental bus-management functions that can be performed with the 
SN74LVC646. 


Output-enable (OE) and direction-control (DIR) inputs control the transceiver functions. In the transceiver 
mode, data present at the high-impedance port can be stored In either register or in both. 

The select-control (SAB and SBA) Inputs can multiplex stored and real-time (transparent mode) data. DIR 
determines which bus receives data when OE is low. In the isolation mode (OE high), A data can be stored in 
one register and B data can be stored in the other register. 

When an output function is disabled, the input function is still enabled and can be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVC646 Is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 


INPUTS 

DATA I/Os 

OPERATION OR FUNCTION 

OE 

DIR 

CLKAB 

CLKBA 

SAB 

SBA 

A1-A8 

B1 -B8 

X 

X 

T 

X 

X 

X 

Input 

Unspecifiedt 

Store A, B unspecifiedt 

X 

X 

X 

t 

X 

X 

Unspecifiedt 

Input 

Store B, A unspecifiedt 

H 

X 

T 

T 

X 

X 

Input 

Input 

Store A and B data 

H 

X 

H or L 

HorL 

X 

X 

Input disabled 

Input disabled 

Isolation, hold storage 

L 

L 

X 

X 

X 

L 



Real-time B data to A bus 

L 

L 

X 

HorL 

X 

H 



Stored B data to A bus 

mm 


X 

X 

L 

X 



Real-time A data to B bus 

■■ 


HorL 

X 

H 

X 



Stored A data to B bus 


t The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled; 


i.e., data at the bus pins Is stored on every low-to-high transition of the clock inputs. 


PRODUCTION DATA Information la current as of publication date. 
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standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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^ 3 1 23 2 22 

OE DIR CLKAB CLKBA SAB SBA 

L L X X X L 

REAL-TIME TRANSFER 
BUS B TO BUS A 



21 3 1 23 2 22 

^ DIR CLKAB CLKBA SAB SBA 

L H X X L X 

REAL-TIME TRANSFER 
BUS A TO BUSB 



21 3 1 23 2 22 

OE DIR CLKAB CLKBA SAB SBA 

X X T X X X 

X X X T X X 

H X T T X X 

STORAGE FROM 
A, B, OR A AND B 



21 3 1 23 2 22 

OE DIR CLKAB CLKBA SAB SBA 

L L X HorLX H 
L H HorL X H X 

TRANSFER STORED DATA 
TO A AND/ORB 


Figure 1. Bus-Management Functions 
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t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc ...... ....... -0.5 V to 4.6 V 

Input voltage range, V|: Except I/O ports (see Note 1) .. -0.5 V to 6.5 V 

I/O ports (see Notes 1 and 2) ...... —. -0.5 V to Vcc + V 

Output voltage range, Vq (see Notes 1 and 2) ..... -0.5 V to Vcc + 0-^ V 

Input clamp current, I|k (V| < 0) ...... —..... — ....... -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . 

Continuous output current, Iq (Vq = 0 to Vcc) .. • 

Continuous current through Vcc ... ±100 mA 

Maximum power dissipation at = 65®C (in still air) (see Note 3): DB package . 0.65 W 

DW package . 1.7 W 

PW package. 0.7 W 

Storage temperature range, Tgtg . -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150”C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations agpWcaWon note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 3) 


f I 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 


wm 

3.6 

V 

V|H 

High-level Input voltage 

Vcc * 2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc » 2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 

Control inputs 

0 

5.5 

\/ 

Data inputs 

0 

Vcc 


Vo 

Output voltage 


0 

Vcc 

V 

'oh 

High-level output current 

Vcc = 2.7 V 

-12 

mA 

> 

CO 

il 

O 

-24 

«OL 

Low-level output current 

Vcc = 2.7 V 

12 

mA 

> 

00 

H 

o 

24 

At/Av 

Input transition rise or fail rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

”C 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcct 

MIN TYPt MAX 

UNIT 

VOH 


MIN to MAX 

VcC-0.2 

V 

IOH»-12mA 

IIIQQIIIII 

2.2 

3V 

2.4 

|qI_I « - 24 mA 

3V 

2 

VoL 

Iql* 100 mA 

MIN to MAX 

0.2 

V 

IOL“ 12 mA 

2.7 V 

0.4 

Iql * 24 mA 

3V 

0.55 

l| 

V| = 5.5VorGND 

3.6 V 

±5 

mA 

iOZ§ 

Vq “ Vqq or GND 

3.6 V 

±10 

mA 

Icc 

V| * Vcc or GND, Iq a 0 

3.6 V 

20 

pA 

MCC 

One input at Vcc ” 0.6 V, Other inputs at Vcc or GND 

3Vto3.6V 

500 

HS3H 

0\ 

Control 

inputs 

V| = Vcc or GND 

3.3 V 

4.6 

pF 

Cio 

Aor B 
ports 

Vq = Vcc or GND 

3.3 V 

7.2 

pF 


t For conditions shown as MiN or MAX, use the appropriate values under recommended operating oonditions. 
t Aii typioai vaiues are measured at Vcc ” 3.3 V, T/\ = 25°C. 

§ For i/0 ports, the parameter Iqz inciudes the input ieakage current. 


timing characteristics over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 2) 





Vcc = 2.7 V 

UNIT 



MIN MAX 

MIN MAX 


tw 

Pulse duration 

5 

5 

ns 

Isu 

Setup time, data before CLKt 

5 

5 

ns 

th 

Hold time, data after CLKt 

1 

1 

ns 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 2) 
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WITH 3-STATE OUTPUTS 
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operating characteristics, Vcc = 3.3 V, Ta = 25®C 


PARAMETER | 

TEST CONDITIONS 

Cpd Power dissipation capacitance per transceiver 

Outputs enabled 

Cl»50pF, f-IOMHz 

Outputs disabled 


PARAMETER MEASUREMENT INFORMATION 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


C|_ includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq - 50 Q, tp ^ 2.5 ns, tf ^ 2.6 ns. 

The outputs are measured one at a time with one transition per measurement. 

tPLZ 2 ind tpHZ are the same as t^js. 

tpzL and tpzH are the same as ten- 

tpLH and tpHL are the same as tpd. 


Figure 2. Load Circuit and Voltage Waveforms 
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EP/C^M (Enhanced-Performance Implanted 

CMOS) Submicron Process 

Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 
Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25°C 


• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 


description 

This octal bus transceiver and register is designed 
for 2.7-V to 3.6-V Vcc operation. 


SN74LVC652 

OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

_SCAS303A-JANUARY 1993- REVISED JULY 1995 


DB, DW, OR PW PACKAGE 
(TOP VIEW) 


Vcc 

CLKBA 

SBA 

B1 
B2 
B3 
B4 
]B5 
]B6 
]B7 
’ B8 


CLKAB[ 

1 


sab[ 

2 

23 

OEABt 

3 

22 

A1 [ 

4 

21 

A2[ 

5 

20 

A3[ 

6 

19 

A4[ 

7 

18 

A5t 

8 

17 

A6[ 

9 

16 

A7[ 

10 

15 

ASt 

11 

14 

gnd[ 

12 

13 


The SN74LVC652 consists of bus transceiver circuits, D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the data bus or from the internal storage registers. 

Output-enable (OEAB and OEBA) inputs are provided to control the transceiver functions. Select-control (SAB 
and SBA) inputs are provided to select whether real-time or stored data is transferred. The circuitry used for 
select control eliminates the typical decoding glitch that occurs in a multiplexer during the transition between 
stored and real-time data. A low input selects real-time data, and a high input selects stored data. Figure 1 
illustrates the four fundamental bus-management functions that can be performed with the SN74LVC652. 


Data on the A or B data bus, or both, can be stored in the internal D-type flip-flops by low-to-high transitions at 
the appropriate clock (CLKAB or CLKBA) inputs regardless of the select- or enable-control pins. When SAB and 
SBA are in the real-time transfer m ode, it is possible to store data without using the internal D-type flip-flops by 
simultaneously enabling OEAB and OEBA. In this configuration, each output reinforces its input. When all other 
data sources to the two sets of bus lines are at high impedance, each set of bus lines remains at its last state. 

To ensure the high-impedance state during power up or power down, OEBA should be tied to Vqq through a 
pullup resistor and OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor 
is determined by the current-sinking/current-sourcIng capability of the driver. 

The SN74LVC652 is characterized for operation from -40®C to 85®C. 


^P|Cj^^rademari<onexa^ri^^ 

PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of loxas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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FUNCTION TABLE 



t The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data input functions are 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 

^ Select control« L; clocks can occur simultaneously. 

Select control» H; clocks must be staggered in order to load both registers. 
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BUS A 
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I I I I 

I I ,l I 

I I I I 

. 


I-1 I I-1 

I I I I 
I ill I 
I hi I 


T m r 

1 1 li 1 

1 


m 


-1-m-r 

1 ill 1 

1 1 . t I 

1 III 1 

1 1 M 1 

LJ|I_1 





-1 

1 

_1 

-1 

1 

_1 




3 21 1 23 2 22 

OEAB OEBA CLKAB CLKBA SAB SBA 

L L X X X L 

REAL-TIME TRANSFER 
BUS B TO BUS A 



3 21 1 23 2 

OEAB OEBA CLKAB CLKBA SAB 

H H X X L 

REAL-TIME TRANSFER 
BUS A TO BUSB 





3 21 1 23 2 22 

OEAB OEBA CLKAB CLKBA SAB SBA 

X H T X X X 

LX X T X X 
L H T T X X 

STORAGE FROM 
A, B, OR A AND B 


3 21 1 23 2 

OEAB OEBA CLKAB CLKBA SAB 

H L HorL HorL H 


TRANSFER STORED DATA 
TO A AND/ORB 


Figure 1. Bus-Management Functions 
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logic diagram (positive logic) 


OEBA 


OEAB 

CLKBA 

SBA 

CLKAB 

SAB 


A1 


B1 




To Seven Other Channels 
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absolute maximum ratings over operating free*air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 4.6 V 

Input voltage range, V|: Except I/O ports (see Note 1) . -0.5 V to 6.5 V 

I/O ports (see Notes 1 and 2) . -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq » 0 to Vcc) . ±50 mA 

Continuous current through Vcc or GND. ±100 mA 

Maximum power dissipation at ~ 55’’C (in still air) (see Note 3): DB package . 0.65 W 

DW package . 1.7 W 

PW package. 0.7 W 

Storage temperature range, Tstg . -65'Cto150®C 


t Stresses beyond those listed under “absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation Is calculated using a junction temperature of 150"C and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considerations appWcaWon note in the Advanced BiCMOS Technology 

Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


I .-.—.— I 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 

\/ 

Data retention only 

1.5 


V|H 

High-level input voltage 

Vcc-2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc-2.7 V to 3.6 V 

0.8 

V 

V| 

input voltage 

Control inputs 

0 

5.5 

■■ 

Data inputs 

0 

Vcc 

■1 

Vo 

Output voltage 


0 

Vcc 

V 

•oh 

High-level output current 

Vcc-2.7 V 

-12 

mA 

VCC-3V 

-24 

•OL 

Low-level output current 

Vcc-2.7 V 

12 

mA 

VCC-3V 

24 

At/Av 

Input transition rise or fail rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 



NOTE 4: Unused inputs must be held high or low to prevent them from floating. 
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WITH 3-STATE OUTPUTS 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t Ail typical values are measured at Vcc = 3-3 V, Ta = 25®C. 

§ For I/O ports, the parameter Iqz includes the input leakage current. 

timing characteristics over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 2) 



switching characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) (see Figure 2) 
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operating characteristics, Vcc = 3.3 V, = 25®G 


PARAMETER | 

TEST CONDITIONS 

Cpd Power dissipation capacitance per transceiver 

Outputs enabled 

CL = 50pF, f«10MHz 

Outputs disabled 


PARAMETER MEASUREMENT iNFORMATiON 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 



Output 

Control 


Output 
Waveform 1 
SI at ev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


C|_ includes probe and jig capacitance. 

Waveform 1 is for an output with Internal conditions such that the output Is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ snd tpHZ are the same as t(jjs. 

tpzL and tpzH are the same as ten- 

tpLH and tpHL are the same as tpd. 


Figure 2. Load Circuit and Voltage Waveforms 
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10-BlT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 
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• EPIC^^ (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25"C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25°C 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outllne (DW), Shrink Small-Outllne 
(DB), and Thin Shrink Small-Outllne (PW) 

Packages 

• Inputs Accept Voltages to 5.5 V 
description 

This 10-bit bus-interface flip-flop is designed for 
2.7-V to 3.6-V Vqc operation. 

The SN74LVC821 features 3-state outputs designed specifically for driving highly capacitive or relatively 
low-impedance loads. They are particularly suitable for implementing wider buffer registers, I/O ports, 
bidirectional bus drivers with parity, and working registers. 

The ten flip-flops are edge-triggered D-type flip-flops. On the positive transition of the clock (CLK) input, the 
device provides true data at the Q outputs. 

A buffered output-enable (OE) input can be used to place the ten outputs in either a normal logic state (high 
or low level) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance state and increased drive provide the capability to drive bus lines without 
need for Interface or pullup components. 

The output-enable (OE) input does not affect the internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the hIgh-Impedance state. 

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators 
in a mixed 3.3-V/5-V system environment. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVC821 is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 
(each flip-flop) 


INPUTS 1 

OUTPUT 

Q 

OE 

CLK 

D 

L 

T 

H 

H 

L 

T 

L 

L 

L 

H or L 

X 

Qo 

H 

X 

X 

z 


DB, DW, OR PW PACKAGE 
(TOP VIEW) 


OEt 

1 


] Vcc 

1D[ 

2 

23 

]1Q 

2D[ 

3 

22 

]2Q 

3D[ 

4 

21 

]3Q 

4D[ 

5 

20 

]4Q 

5D[ 

6 

19 

]5Q 

6D[ 

7 

18 

jeQ 

7D[ 

8 

17 

]7Q 

8D[ 

9 

16 

]8Q 

9D[ 

10 

15 

jgQ 

10D[ 

11 

14 

il0Q 

GND[ 

12 

13 

]CLK 



EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LVC821 
10-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS304A ~ MARCH 1993 - REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .... -0.5 V to 6.5 V 

lnputvoltagerange,V| (see Note 1) ... -0.5 V to 6.5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0) . - 50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqc) . ±50 mA 

Continuous current through Vcc or GND. ±100 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 3): DB package . 0.65 W 

DW package ... 1.7 W 

PW package. 0.7 W 

Storage temperature range, Tstg ... -65®Cto150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 1 SO^C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal ConsiderationsapgWcaWon note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


I I 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 

H 

Data retention only 

1.5 

mm 

V|H 

High-level input voltage 

Vcc “2.7 V to 3-6 V 

2 

V 

VlL 

Low-level input voltage 

Vcc-2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 

High or low state 

0 

Vcc 

w 

3 state 

0 

5.5 


lOH 

High-level output current 

Vcc-2.7 V 

-12 


VCC-3V 

-24 


lOL 

Low-level output current 

Vcc-2.7 V 

12 

mA 

VCC-3V 

24 

At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 



NOTE 4: Unused inputs must be held high or low to prevent them from floating. 
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SN74LVC821 

10-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS304A - MARCH 1993 - REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

IOH-“100|iA 

MIN to MAX 

Vcc-0.2 

V 

IQH “ -12 mA 

2.7 V 

2.2 

3V 

2.4 

IqH = - 24 mA 

3V 

2.2 

VOL 

O 

{— 

H 

O 

O 

MIN to,MAX 

0.2 

V 

lOL* 12 mA 

2.7 V 

0.4 

Iql = 24 mA 

3V 

0.55 

l| 

V|«5.5VorGND 

3.6 V 

±5 

mA 

•oz 

Vo-5.5VorGND 

3.6 V 

±10 

pA 

Ice 

V|-VccorGND, Io*0 

3.6 V 

10 

UA 

Alec 

One input at Vcc ” 0-® V, Other inputs at Vcc GND 

2.7 V to 3.6 V 

500 

pA 

Cj 

V|«VccorGND 

3.3 V 


PF 

Co 

Vq * Vcc 01' GND 

3.3 V 


PF 


t For conditions shown as MiN or MAX, use the appropriate vaiues under recommended operating conditions, 
t Typicai values are measured at Vcc » 3.3 V, Ta - 25"C. 
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SN74LVC823 
9-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS305A-MARCH 1993- REVISED AUGUST 1995 


• EPIC^^ (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25*^0 

• Typical Vqhv (Output Vqh Undershoot) 

>2Vat Vcc = 3.3V,Ta = 25‘»C 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outllne (DW), Shrink Small-Outllne 
(DB), and Thin Shrink Small-Outllne (PW) 

Packages 

description 

This 9-bit bus-interface flip-flop is designed for 
2.7-V to 3.6-V Vcc operation. 

The SN74LVC823 is designed specifically for driving highly capacitive or relatively low-impedance loads. It is 
particularly suitable for implementing wider buffer registers, I/O ports, bidirectional bus drivers with parity, and 
working registers. 

With the clock-enable (CLKEN) input low , the nine D-type edge-triggered flip-flops enter data on the low-to-high 
transitions of the clock. Taking CLKEN high disables the cl ock buffer, latching the outputs. The SN74LVC823 
has noninverting data (D) Inputs. Taking the clear (CLR) input low causes the nine Q outputs to go low 
Independently of the clock. 

A buffered output-enable (OE) input can be used to place the nine outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. The output-enable (OE) input does not affect the internal 
operations of the latch. Previously stored data can be retained or new data can be entered while the outputs 
are In the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVC823 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each flip-flop) 


INPUTS I 

OUTPUT 


CLR 

CLKEN 

CLK 

D 

Q 

L 

L 

X 

X 

X 

L 

L 

H 

L 

T 

H 

H 

L 

H 

L 

T 

L 

L 

L 

H 

H 

X 

X 

Qo 

H 

X 

X 

X 

X 

z 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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9-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS305A - MARCH 1993 - REVISED AUGUST 1995 
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SN74LVC823 
9-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS305A- MARCH 1993 - REVISED AUGUST 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc .-.. • • • -..... V to 4.6 V 

Input voltage range, V| (see Note 1) ......... -0.5 V to 6.5 V 

Output voltage range, Vq (see Notes 1 and 2) ... -0.5 V to Vcc + 0.5 V 

Input clamp current, Iik (V| < 0) ......................................................... - 50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) .... ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through Vqq or GND. ±100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): DB package ... 0.65 W 

DW package . 1.7 W 

PW package. 0.7 W 

Storage temperature range, Tstg . --65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150”C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations appWcaWon note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


I 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 


2.7 

3.6 

V 

V|H 

High-level input voltage 

Vqq = 2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vqq = 2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 


0 

Vcc 

V 

lOH 

High-level output current 

Vcc-2.7 V 

-12 

mA 

> 

CO 

II 

O 

O 

> 

-24 

lOL 

Low-level output current 

Vqq = 2.7 V 

12 

mA 

O 

O 

II 

03 

< 

24 

At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

ta 

Operating free-air temperature 


-40 

85 

“C 


NOTE 4: Unused Inputs must be held high or low to prevent them from floating. 
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SN74LVC823 

9-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS305A- MARCH 1993 - REVISED AUGUST 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

veef 

MIN TYPt MAX 

UNIT 

VOH 

IOH = -100|^ 

MIN to MAX 

VcC-0-2 

V 

IOH = “12mA 

2.7 V 

2.2 

3V 

2.4 

I0H = -24 mA 

3V 

2 

VOL 

1 

o 

o 

ii 

_l 

p 

MIN to MAX 

0.2 

V 

IOL= 12 mA 

2.7 V 

0.4 

Iql = 24 mA 

3V 

0.55 

l| 

V| = 5.5VorGND 

3.6 V 

±5 

mA 

•oz 

Vq = Vqq or GND 

3.6 V 

±10 

mA 

Icc 

V| = Vcc or GND, Iq = 0 

3.6 V 

20 

mA 

Alec 

One input at Vcc “ O-® V, Other inputs at Vcc or GND 

3Vto3.6V 

500 

pA 

Ci 

V| = Vcc or GND 

3.3 V 

9 

pF 

^0 

Vo = Vcc or GND 

3.3 V 

10 

pF 


t For conditions shown as MiN or MAX, use the appropriate values under recommended operating conditions, 
t All typical values are at Vcc = 3.3 V, Ta = 25°C. 


timing characteristics over recommended operating free-air temperature range (uniess otherwise 
noted) (see Figure 1) 



Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

UNIT 

MIN MAX 

MIN MAX 

Iclock Clock frequency 

0 100 

0 80 

MHz 

tw Pulse duration 

^low 

5 

5 

ns 

CLK high or low 

4 

4 

tsu Setup time, data before CLKT 

CLR inactive 

1 

1 

ns 

Data 

2 

3 

CLKEN low 

3.5 

4.5 

th Hold time, data after CLKT 

Data 

2 

2 

ns 

CLKEN low 

0.5 

0.5 


switching characteristics over recommended operating free-air temperature range, C|. = 50 pF 
(uniess otherwise noted) (see Figure 1) 
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SN74LVC823 
9-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS305A - MARCH 1993 - REVISED AUGUST 1995 


operating characteristics, Vcc = 3.3 V, = 25°C 


1 PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per flip-fiop 

Outputs enabled 

CL = 50pF, f = 10MHz 

22 

PF 

Outputs disabled 

12 


PARAMETER MEASUREMENT iNFORMATiON 


TEST 

SI 

tpd 

tPLZ/tpZL 

tPHZ^tpzH 

Open 

6V 

GND 



LOAD CIRCUIT FOR OUTPUTS 


Timing input 



Data input 



2.7 V 
OV 


2.7 V 
OV 


VOLTAGE WAVEFORMS 
PULSE DURATiON 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TiMES 


Input 



1.5 V 


tPLH - 

1 


- fel — tnui 


1^—^ 

r 

^1 ‘rML 

Output 



/-p 

1.5 V j 




L Ji 

I 

|4- 

— ►!— tpLH 


tPHL- 

-H4— >1 

1 



Output 



1.5 V 

yi.5V 


2.7 V 
OV 

VOH 

VoL 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATiON DELAY TiMES 
iNVERTiNG AND NONiNVERTiNG OUTPUTS 


Output 

Controi 


Output 
Waveform 1 
S1 atev 
(see Note B) 

Output 
Waveform 2 
S1 at GND 
(see Note B) 



tpZH -►! 



VOLTAGE WAVEFORMS 
ENABLE AND DiSABLE TiMES 
LOW- AND HiGH-LEVEL ENABLiNG 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 tr < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are the same as tdis- 

tpzL and tpzH are the same as ten- 

tpLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74LVC827 
10-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS306B - MARCH 1993 ~ REVISED JULY 1995 


• EPIC^** (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 Y, Ta = 25^0 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 26®C 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (DW)i Shrink Small-Outllne 
(DB), and Thin Shrink Small-Outline (PW) 

Packages 

description 

This 10-blt buffer/bus driver is designed for 2.7A/ 
to 3.6-V Vcc operation. 

The SN74LVC827 provides a high-performance bus interface for wide data paths or buses carrying parity. 

The 3-state control gate is a 2-input AN D gate with active-low inputs so that if either output-enable (OE1 or OE2) 
input is high, all ten outputs are In the high-impedance state. The SN74LVC827 provides true data at its outputs. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVC827 is characterized for operation from -40®C to 85°C. 


DB, DW, OR PW PACKAGE 
(TOP VIEW) 



FUNCTION TABLE 


INPUTS 

OUTPUT 

^ ^ A 

Y 

L L L 

L 

L L H 

H 

H X X 

Z 

X H X 

Z 


EPIC Is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information h currant aa of jwbileatlon data. 
Products conform to apacificatlons par the terms of Texas Instruments 
standard warranty. Production proc^ng does not necessarily Include 
testing of all parameters. 
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SN74LVC827 

10-BIT BUFFER/DRIVER 

WITH 3-STATE OUTPUTS 

SCAS306B - MARCH 1993 - REVISED JULY 1995 


logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to 6.6 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0) .. -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ^50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .. • .. ±50 mA 

Continuous current through Vcc or GND . ±100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): DB package ... 0.65 W 

DW package . 1.7 W 

PW package . 0.7 W 

Storage temperature range, Tstg .. -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value Is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 1 SO^C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations apgWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LVC827 
10-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS306B - MARCH 1993 - REVISED JULY 1995 


recommended operating conditions (see Note 4) 


I 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 


2.7 

3.6 

V 

V|H 

High-level input voltage 

Vcc “2.7 V to 3-6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc “2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 


0 

Vcc 

V 

'OH 

High-level output current 

Vcc-2.7 V 

-12 

mA 

> 

CO 

u 

O 

-24 

lOL 

Low-level output current 

Vcc “2.7 V 

12 

mA 

> 

CO 

il 

O 

O 

> 

24 

At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

ta 

Operating free-air temperature 


-40 

85 



NOTE 4: Unused inputs must be held high or iow to prevent them from floating. 


eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

Iqh =--100pA 

MIN to MAX 

Vcc-0.2 

V 

Iqh =“12mA 

2.7 V 

2.2 

3V 

2.4 

Iqh * - 24 mA 

3V 

2 

VoL 

IOL“ ‘•06 mA 

MIN to MAX 

0.2 

V 

IOL“‘l2mA 

2.7 V 

0.4 

•OL * 24 mA 

3V 

0.55 

l| 

V|-5.5VorGND 

3.6 V 

±5 

pA 

loz 

Vo “ Vcc 0*' gnd 

3.6 V 

±10 

mA 

ice 

V| “ Vcc O'' GND, IO “ 0 

3.6 V 

20 

pA 

Alec 

One input at Vcc ~ 0-6 V, Other inputs at Vcc or GND 

3Vto3.6V 

500 

pA 

Ci 

V|-Vcc or GND 

3.3 V 

9 

pF 

Co 

Vo = Vcc or GND 

3.3 V 

10 

pF 


t For conditions shown as MiN or MAX, use the appropriate values under recommended operating conditions, 
t All typical values are at Vqq = 3.3 V, Ta - 25*0. 


switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


Vcc = 2.7 V 

UNIT 


MIN 

MAX 

MIN MAX 


tpd 

A 

Y 

1.5 

7 

8 

ns 

ten 

OE 

Y 

1.5 

9 

11 

ns 

tdis 

OE 

, Y 

1.5 

8 

9 

ns 
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SN74LVC827 
10-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS306B - MARCH 1993 - REVISED JULY 1996 


operating characteristics, Vqc = 3-3 V, = 25^C 


PARAMETER 


Outputs enabled 

Cod Power dissipation capacitance per buffer/driver -- 

^ K K K I Outputs disabled 


Cl-60pF, f= 10 MHz 


TYP 

UNIT 

25 

PF 

2.5 


PARAMETER MEASUREMENT iNFORMATiON 


O 6V 





VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 


L J L_ki 


I \y I x I VqH 
I /1-5V \l.5V 

^' I >-VoL 

\*—t\ !♦—►|-*PLH 

—^1 I/—— VOH 

Vl^V /l.5V 
^ ' -VoL 


Output 

Waveform 1 i i 5 v i 'x 

SI at 6 V / VoL*0-3Vv 

tpzH ^ 

Output I . <-VoH 

Waveform 2 \ Vqh - 0-3 V 

SlatGND V ov 

(aeaNotaB) 


tpZL -*1 I 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


C[_ includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All Input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 Q, tp £ 2.5 ns, tf ^ 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpHZ are the same as tdis- 

tpzL and tpzH are the same as ten- 

tpLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74LVC828 
10-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS347A - MARCH 1994 - REVISED JULY 1995 


• EPIC^** (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25®C 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outilne (PW) 

Packages 

description 

This 10-bit buffer/bus driver is designed for 2.7-V 
to 3.6-V Vcc operation. 

The SN74LVC828 provides a high-performance 
bus interface for wide datapaths or buses carrying 
parity. 

The 3-state control gate is a 2-input AND gate with active-low inputs so that if either output-enable (OE1 or OE2) 
input is high, all ten outputs are in the high-impedance state. The SN74LVC828 provides inverting data at its 
outputs. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVC828 is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 


INPUTS 1 

OUTPUT 

Y 

OE1 

0^ 

A 

L 

L 

L 

H 

L 

L 

H 

L 

H 

X 

X 

Z 

X 

H 

X 

Z 


DB, DW, OR PW PACKAGE 
crop VIEW) 


0ET[ 1 ^ 24 
A1 [ 2 
A2[ 3 
A3[ 4 
A4[ 5 
A5[ 6 
A6[ 7 
A7[ 8 
A8[ 9 
A9[ 10 
A10[ 11 
GND[ 12 


] Vcc 

]Y1 
] Y2 
]Y3 
]Y4 
]Y5 
] Y6 
17 ] Y7 
16 ] Y8 
15 ] Y9 
14 ] Y10 
13]OE2 



^Pl^^ajrademarkonexa^jnst^^ 

PRODUCTION DATA Information la currant as of_publlcatlon date. 
Products conform to specificatlona par the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74LVC828 

10-BIT BUFFER/DRIVER 

WITH 3-STATE OUTPUTS 

logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted}4= 


Supply voltage range, Vcc . “0-5 V to 4.6 V 

Input voltage range, V| (see Note 1) .. -0.5 V to 6.5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (Vi < 0) ..... - 50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .. =^50 

Continuous output current, Iq (Vq = 0 to Vcc) • • .. 

Continuous current through Vcc oi'GND.. ±100 mA 

Maximum power dissipation at Xa = (in still air) (see Note 3): DB package . 0.65 W 

DW package . 1.7 W 

PW package. 0.7 W 

Storage temperature range, Tstg . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150*C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LVC828 
10-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS347A- MARCH 1994- REVISED JULY 1995 


recommended operating conditions (see Note 4) 



NOTE 4: Unused inputs must be held high or low to prevent them from floating. 

electricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t For conditions shown as MiN or MAX, use the appropriate values under recommended operating conditions, 
t All typical values are at Vcc = 3-3 V, Ta » 25°C. 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 1) 



Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


8-197 



















































































































SN74LVC828 

10-BIT BUFFER/DRIVER 

WITH 3-STATE OUTPUTS 

SCAS347A - MARCH 1994 - REVISED JULY 1995 


operating characteristics, Vqc = 3.3 V, Ta = 25°C 


PARAMETER | 

TEST CONDITIONS 

Cpd Power dissipation capacitance per buffer/driver 

Outputs enabled ° 

Cl = 50pF, f=10MHz 

Outputs disabled 


PARAMETER MEASUREMENT iNFORMATiON 


O 6V 





VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 


Input 


Output 


Output 



Output 

Control 


Output 
Waveform 1 
SI at6V 
(see Note B) 

Output 
Waveform 2 
SI atGND 
(see Note B) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl. includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr ^ 2.5 ns, tf ^ 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 

E. tpLZ and tpHZ are the same as tdjs- 

F. tpzL and tpzH are the same as ten- 
G- tPLH and tpHL are the same as tpd- 


Figure 1. Load Circuit and Voitage Waveforms 
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• EPIC^^ (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25X 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25°C 

• Supports Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output Voltage With 
3.3-VVcc) 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 

description 


SN74LVC841 

10-BIT BUS-INTERFACE D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

_SCAS307A - MARCH 1993 - REVISED JULY 1995 


DB, DW, OR PW PACKAGE 
crop VIEW) 


OE[ 

1 


]Vcc 

1D[ 

2 

23 

]1Q 

2D[ 

3 

22 

]2Q 

3D[ 

4 

21 

]3Q 

4D[ 

5 

20 

]4Q 

5D[ 

6 

19 

]5Q 

6D[ 

7 

18 

]6Q 

7D[ 

8 

17 

]7Q 

8D[ 

9 

16 

]8Q 

9D[ 

10 

15 

]9Q 

10D[ 

11 

14 

]10Q 

GND[ 

12 

13 

]LE 



This 10-bit bus-interface D-type latch Is designed for 2.7-V to 3.6-V Vcc operation; It can Interface to a 5-V 
system environment. # 

The SN74LVC841 Is designed specifically for driving highly capacitive or relatively low-impedance loads. It Is 
particularly suitable for implementing buffer registers, I/O ports, bidirectional bus drivers, and working registers. 

The ten latches are transparent D-type latches. The device has noninverting data (D) Inputs and provides true 
data at Its outputs. 

A buffered output-enable (OE) Input can be used to place the ten outputs in either a normal logic state (high 
or low levels) or a high-impedance state. In the hIgh-impedance state, the outputs neither load nor drive the bus 
lines significantly. The hIgh-impedance state and increased drive providethe capability to drive bus lines without 
need for interface or pullup components. 

The output-enable (OE) Input does not affect the Internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the hIgh-Impedance state. 

To ensure the high-Impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVC841 Is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 


I INPUTS I 

OUTPUT 

Q 

OE 

LE 

D 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

Z 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW Infonnatlon concerns products in the formative or 
desiqn phase of development Characterlstie data and other 
specifications are design goals. Texas instruments reserves the right to 
change or discontinue these products without notice. 
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SN74LVC841 

10-BlT BUS-INTERFACE D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

_SCAS307A - MARCH 1993 - REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0-5 V to 6.5 V 

Input voltage range, V| (see Note 1) .. -0.5 V to 6.5 V 

Voltage range applied to any output in the high impedance state 

or power off state, Vq (see Note 1) .... -0.5 V to 6.5 V 

Voltage range applied to any output in the high 

or low state, Vq (see Notes 1 and 2) .. -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0) ... ................._........... -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ..-_-.. ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .....-.. - - • mA 

Continuous current through Vcc oi' GND .... ±100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): DB package ...... 0.65 W 

DW package . 1.7 W 

PW package. 0.7 W 

Storage temperature range, Tgtg . -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The Input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations appWcaWon note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


i_I 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 

\/ 

Data retention only 

1.5 


V|H 

High-level input voltage 

Vcc-2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc-2.7 V to 3.6 V 

0.8 


V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 

High or low state 

0 

Vcc 


3 state 

0 

5.5 


lOH 

High-level output current 

Vcc-2.7 V 

-12 

mA 

VCC-3V 

-24 

lOL 

Low-level output current 

Vcc-2.7 V 

12 

mA 

VCC-3V 

24 

At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

ta 

Operating free-air temperature 


-40 

85 

mm 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 
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PRODUCT PREVIEW 


SN74LVC841 

10-BIT BUS-INTERFACE D-TYPE UTCH 
WITH 3-STATE OUTPUTS 

SCAS307A - MARCH 1993 - REVISED JULY 199S _ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPf MAX 

UNIT 

VOH 

IOH--100mA 

MIN to MAX 

VcC - 0.2 

V 

IOH“-12mA 

2.7 V 

2.2 

wmBm 

2.4 

Iqh » - 24 mA 

3V 

2.2 

VoL 


MIN to MAX 

0.2 

V 

Iql ■ 12 mA 

2.7 V 

0.4 

lOL " 24 mA 

3V 

0.55 

l| 

V|-5.5VorGND 

3.6 V 

±5 

mA 

loz 

Vo - 5.5 V or GND 

3.6 V 

±10 

pA 

Ice 

Vi-VccorGND, Iq-O 

3.6 V 

10 

pA 

Alec 

One input at WqC ”• 0 ® V, Other inputs at Vcc or GND 

2.7 V to 3.6 V 

500 

pA 

Ci 

V|-VccorGND 

3.3 V 


wm 

Co 

Vq » Vcc or GND 

3.3 V 


PF 


t For conditions shown as MiN or MAX, use the appropriate vaiues under recommended operating conditions, 
t All typical values are at Vgc “ 3.3 V, Ta - 25°C. 
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• EPIC^** (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25°C 

• Supports Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output Voltage With 
3.3-V Vcc) 

• Package Options Include Plastic 
Small-Outllne (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 


description 


SN74LVC843 

9-BIT BUS-INTERFACE D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

_SCAS308A -■ MARCH 1993 - REVISED JULY 1995 


DB, DW. OR PW PACKAGE 
(TOP VIEW) 



This 9-bit bus-interface D-type latch is designed for 2.7-V to 3.6-V Vcc operation; it can interface to a 5-V system 
environment. 


The SN74LVC843 is designed specifically for driving highly capacitive or relatively low-impedance loads. It is 
particularly suitable for implementing buffer registers, I/O ports, bidirectional bus drivers, and working registers. 

The nine latches are transparent D-type latches. The device has noninverting data (D) inputs and provides true 
data at its outputs. ' 

A buffered output-enable (OE) input can be used to place the nine outputs in either a normal logic state (high 
or low levels) or a high-impedance state. The outputs are also in the high-impedance state during power-up and 
power-down conditions. The outputs remain in the high-impedance state while the device is powered down. In 
the high-impedance state, the outputs neither load nor drive the bus lines significantly. The high-impedance 
state and increased drive provide the capability to drive bus lines without need for interface or pullup 
components. 

The output-enable (OE) input does not affect the internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are In the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVC843 is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 


I INPUTS I 

OUTPUT 

Q 


CLR 


LE 

D 

L 

X 

L 

X 

X 

H 

H 

L 

L 

X 

X 

L 

H 

H 

L 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

L 

L 

X 

Qo 

X 

X 

H 

X 

X 

Z 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas instruments reserves the right to 
change or discontinue these products without notice. 
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PRODUCT PREVIEW 


SN74LVC843 

9-BIT BUS-INTERFACE D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCAS308A - MARCH 1993 - REVISED JULY 1995 

logic symbolt 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 

logic diagram (positive logic) 



To Eight other Channels 
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SN74LVC843 

9-BIT BUS-INTERFACE D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCAS308A-- MARCH 1993 - REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq . -0.5 V to 6.5 V 

Input voltage range, Vj (see Note 1) ... -0.5 V to 6.5 V 

Voltage range applied to any output in the high impedance state 

or power off state, Vq (see Note 1) . -0.5 V to 6.5 V 

Voltage range applied to any output in the high 

or low state, Vq (see Notes 1 and 2) . -0.5 V to Vqc + 0.5 V 

Input clamp current, I|k (V| < 0) . - 50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ...-. ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . . . . . . .... ±50 mA 

Continuous current through Vcc or ^ND ................................................. ±100 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DB package ... 0.65 W 

DW package ................. 1.7 W 

PW package ... 0.7 W 

Storage temperature range, Tgtg .. —...... -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150“C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations agpWcaWon note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


I_I 

MiN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 

\/ 

Data retention only 

1.5 


V|H 

High-level input voltage 

Vcc = 2.7 V to 3-6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc = 2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 


Vo 

Output voltage 

High or low state 

0 

Vcc 

w 

3 state 

0 

5.5 


'OH 

High-level output current 

Vcc = 2.7 V 

-12 

mA 

< 

o 

o 

II 

CO 

< 

-24 

lOL 

Low-level output current 

Vcc = 2.7 V 

12 


> 

CO 

H 

o 

O 

> 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

“C 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 
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PRODUCT PREVIEW 


SN74LVC843 

9-B!T BUS-INTERFACE D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCAS308A- MARCH 1993 - REVISED JULY 1995_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vec^ 

MiN TYP* MAX 

UNIT 

VOH 

Iqh*-100 mA 

MiN to MAX 

Vcc-0.2 

V 

IOH“-12mA 

2.7 V 

2.2 

3V 

2.4 

Iqh - - 24 mA 

3V 

2.2 

VoL 

1 

o 

o 

1 

-J 

p 

MiN to MAX 

0.2 

V 

Iql* 12 mA 

2.7 V 

0.4 

Iql * 24 mA 

> 

00 

0.55 

l| 

V|-6.6VorGND 

3.6 V 

±5 

KEfl 

•oz 

Vo « 5.5 V or GND 

3.6 V 

±10 

mA 

>cc 

Vi « Vcc O'" GND, Iq * 0 

3.6 V 

20 

mA 

Alec 

One Input at Vcc - 0.6 V, Other inputs at Vcc or CND 

2.7 V to 3.6 V 

500 

ma 

Ci 

V|-Vcc or GND 

3.3 V 


PF 

Co 

Vq * Vcc or CND 

3.3 V 


PF 


t For conditions shown as MiN or MAX, use the appropriate values under recommended operating conditions. 
t All typical values are at Vcc * 3.3 V, Ta « 25®C. 
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■ SN74LVC861 

I 10-BIT BUS TRANSCEIVER 

I WITH 3-STATE OUTPUTS 

^_ SCAS309A -- MARCH 1993 -- REVISED JULY 1995 

I • EPIC'^** (Enhanced-Performance Implanted 
I CMOS) Submicron Process 
I • Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25"C 
I • Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25°C 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outllne 
(DB), and Thin Shrink Small-Outllne (PW) 

Packages 

description 

This 10-bit bus transceiver is designed for 2.7-V 
to 3.6-V Vcc operation. 

The SN74LVC861 is designed for asynchronous communication between data buses. The control-function 
Implementation allows for maximum flexibility In timing. 

This device allows data transmission from the A b us to th e B bus or from the B bus to the A bus, depending upon 
the logic levels at the output-enable (OEAB and OEBA) inputs. 

To ensure the high-Impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 

The SN74LVC861 is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 


INPUTS 

OEAB OEBA 

OPERATION 

L 

H 

A data to B bus 

H 

L 

B data to A bus 

H 

H 

Isolation 

L 

L 

Latch A and B 
(A.B) 


DB, DW, OR PW PACKAGE 
(TOP VIEW) 



EPIC is a trademark of Texas Instruments Incoroorated. 


PRODUCTION DATA Infomatloii Is current as of publication data. 
Products conform to spadflcationa par the terms of laxas Instruments 
standard warranty. Production proc^iH) doss not nscsssarlly Include 
tasting of all paramsisra. 
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SN74LVC861 

10-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS309A- MARCH 1993 - REVISED JULY 1995 


logic symbolt logic diagram (positive logic) 



t This symbol is in acx^ordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... -0.5 V to 4.6 V 

Input voltage range, V|: Except I/O ports (see Note 1) .. -0.5 V to 6.5 V 

I/O ports (see Notes 1 and 2) .. -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0-5 V 

Input clamp current, Iik (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc or GND. ± 100 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 3): DB package . 0.65 W 

DW package . 1.7 W 

PW package. 0.7 W 

Storage temperature range, Tstg . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more Information, referto the Package Thermal Considerations application note In the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LVC861 
10-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS309A - MARCH 1993 - REVISED JULY 1995 


recommended operating conditions (see Note 4) 


1 -1 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 


2.7 

3.6 

V 

V|H 

High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc “2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 

Control inputs 

0 

6.5 

w 

Data inputs 

0 

Vcc 


Vo 

Output voltage 


0 

Vcc 

V 

•oh 

High-level output current 

1 Vcc “2.7 V 

-12 

mA 

> 

CO 

li 

O 

O 

> 

-24 

•OL 

Low-level output current 

|Vcc*2.7V 1 

12 

mA 

> 

CO 

O 

O 

> 

24 

At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

«C 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYP4: max 

UNIT 

VOH 

IOH“-100mA 

MIN to MAX 

Vcc-0.2 

V 

Iqh “-12 mA 

2.7 V 

2.2 

3V 

2.4 

IqH = - 24 mA 

3V 

2 

VOL 

1 

o 

o 

ii 

_J 

p 

MIN to MAX 

0.2 

V 

IOL“ 12 mA 

2.7 V 

0.4 

lOL “ 24 mA 

3V 

0.55 

l| 

V| = Vcc orGND 

3.6 V 

±5 

pA 

ioz§ 

Vq “ Vcc 0*' gnd 

3.6 V 

±10 

mA 

Icc 

V| “ Vcc O'" gnd, IO “ 0 

3.6 V 

20 

pA 

Alec 

One input at Vcc " 0-6 V, Other inputs at Vcc or GND 

3Vto3.6V 

600 

mA 

Em 

Control inputs 

V|-Vcc orGND 

3.3V 

9 

pF 


A or B ports 

Vo = Vcc or GND 

3.3 V 

10 

pF 


t For conditions shown as MiN or MAX, use the appropriate values under recommended operating conditions, 
t Aii typicai vaiues are measured at Vcc - 3-3 V, Ta « 25'C. 

§ For I/O ports, the parameter Iqz includes the input leakage current. 


switching characteristics over recommended operating free-air temperature range, Ci, = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


Vcc = 2.7 V 

UNIT 


MIN 

MAX 

MIN MAX 


tpd 

Aor B 

Bor A 

1.5 

7 

8 

ns 

len 

OEAB orOEBA 

Aor B 

1.5 

9 

10 

ns 

kiis 

OEAB orOEBA 

Aor B 

1.5 

8 

9 

ns 
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SN74LVC861 

10-BiT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS309A - MARCH 1993 - REVISED JULY 1995 


operating characteristics, Voc = 3-3 V, = 25^C 


PARAMETER | 

TEST CONDITIONS 

Cpd Power dissipation capacitance per transceiver 

Outputs enabled 

Cl = 50pF, f« 10 MHz 

Outputs disabled 


PARAMETER MEASUREMENT iNFORMATiON 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SlatGND 
(see Note B) 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output Is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq » 50 Q, t^ £ 2.5 ns, tf ^ 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are th® same as tdis- 

tpzL and tpzH are the same as ten- 

tpLH and tpHL are the same as tpd- 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVC863 
9-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS310A- MARCH 1993 - REVISED JULY 1995 


■ • EP/C^^ (Enhanced-Performance Implanted 

DB, DW, OR PW PACKAGE 

1 CMOS) Submicron Process 

1 • Typical Vqlp (Output Ground Bounce) 

OEBAl[ 

crop VIEW) 

] Vqc 

1 < 0.8 V at Vcc = 3.3 V, Ta = 25"C 

Ali 

2 

23 

]B1 

1 • Typical Vqhv (Output Vqh Undershoot) 

A2[ 

3 

22 

] B2 

> 2 V at Vcc = 3.3 V, Ta = 25"C 

A3[ 

4 

21 

] B3 

• Latch-Up Performance Exceeds 250 mA 

A4[ 

5 

20 

]B4 

Per JEDEC Standard JESD-17 

A5[ 

6 

19 

]B5 

• Package Options Include Plastic 

A6[ 

7 

18 

]B6 

Small-Outline (DW), Shrink Smaii-Outline 

A7[ 

8 

17 

]B7 

(DB), and Thin Shrink Smail-Outiine (PW) 

A8[ 

9 

16 

]B8 

Packages 

A9[ 

10 

15 

}B9 


OEBAaf 

11 

14 

] OEAB2 

description 

GND[ 

12 

13 

] OEAB1 


This 9-bit bus transceiver is designed for 2.7-V to 
3.6-V Vcc operation. 


The SN74LVC863 is designed for asynchronous communication between data buses. The controi-function 
implementation allows for maximum flexibility in timing. 

This device allows data transmission from the A b us to th e B bus or from the B bus to the A bus, depending upon 
the logic levels at the output-enabie (OEAB and OEBA) inputs. 

The outputs are in the high-impedance state during power-up and power-down conditions. The outputs remain 
in the high-impedance state while the device is powered down. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVC863 is characterized for operation from “40®C to 85°C. 

FUNCTION TABLE 


INPUTS 


OEAB1 OEAB2 OEBA1 OEBA2 

OPERATION 

L L L L 

Latch A and B 

L L H X 

L L X H 

Ato B 

H X L L 

X H L L 

Bto A 

H X H X 

H X X H 

X H X H 

X H H X 

Isolation 


EPIC is a trademark of Texas Instruments Incoroorated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74LVC863 

9-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS31OA - MARCH 1993 - REVISED JULY 1995 


logic symbolt logic diagram (positive logic) 


OEBA1 

0EBA2 

OEAB1 

OEAB2 

A1 

A2 

A3 

A4 

AS 

AS 

A7 

A8 

A9 


11 


13 


14 


10 






VI 


EN1 


EN2 


2 V 


23 


< ■ ► 


22 


21 




20 


19 




18 


17 




16 


15 


B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

B9 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 



To Eight Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc .. .... “0-5 V to 4.6 V 

Input voltage range, Vi*. Except I/O ports (see Note 1) .. -0.5 V to 6.6 V 

I/O ports (see Notes 1 and 2) . -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Notes 1 and 2) ... -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vqc or GND. ±100 mA 

Maximum power dissipation at Ta = 55°C (in stiii air) (see Note 3): DB package . 0.65 W 

DW package . 1.7 W 

PW package . 0.7 W 

Storage temperature range, Tstg .. -65®C to 150°C 


t Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 160®C and a board trace length of 760 mils. 
For more information, refertothe Package Thermal Considerations appWcaWon note mXhe^994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LVC863 
9-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS31OA - MARCH 1993 - REVISED JULY 1995 


recommended operating conditions (see Note 4) 


I . i 

I MIN 

MAX 

UNIT 

Vcc 

Supply voltage 



3.6 

V 

V|H 

High-level input voltage 

Vcc = 2.7 V to 3-6 V 

2 

V 

VlL 

Low-level input voltage 

Vcc = 2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 

Control inputs 

0 

5.6 

V 


0 

Vcc 

Vo 

Output voltage 


0 

Vcc 

V 

'OH 

High-level output current 

I Vcc " 2-7 V 

-12 

mA 

> 

CO 

O 

O 

> 

-24 

lOL 

Low-level output current 

|Vcc»2.7V I 

12 

mA 

> 

CO 

n 

O 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

ta 

Operating free-air temperature 


-40 

85 



NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

IOH = “100mA 

MIN to MAX 

VCC--0.2 

V 

IOH*“12rnA 

2.7 V 

2.2 

3V 

2.4 

Iqh * - 24 mA 

3V 

2 

VOL 

lOL = ‘•30 mA 

MIN to MAX 

0.2 

V 

•OL = ‘•2 mA 

2.7 V 

0.4 

•OL = 24 mA 

3V 

0.55 

l| 

V|-5.5 V or GND 

3.6 V 

±5 

pA 

ioz§ 

Vo * Vcc 0*' Qnd 

3.6 V 

±10 

pA 

Icc 

V| = VccorGND, Io = 0 

3.6 V 

20 

pA 

Alec 

One input at Vcc ~ 0.6 V, Other inputs at Vcc or GND 

3Vto3.6V 

500 

pA 

EH 

Control inputs 

Vi = VccorGND 

3.3 V 

9 

pF 

Cio 

A or B ports 

Vo = Vcc or GND 

3.3 V 

10 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
t All typical values are Vqq = 3.3 V, T/^ = 25‘*C. 

§ For I/O ports, the parameter Iqz includes the input leakage current. 


switching characteristics over recommended operating free-air temperature range, = 50 pF 
(uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


Vcc = 2.7 V 

UNIT 


MIN 

MAX 

MIN MAX 


Ipd 

Aor B 

Bor A 

1.5 

m 

8 

ns 

ten 

OEAB orOEBA 

Aor B 

1.5 

9 

10 

ns 

Idis 

OEAB orOEBA 

Aor B 

1.5 

8 

9 

ns 
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PRODUCT PREVIEW 


SN74LVC863 

9-BlT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS310A- MARCH 1993- REVISED JULY 1995 


operating characteristics, V^c = 3.3 V, Ta = 25°C 


1 PARAMETER | 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per transceiver 

Outputs enabled 

CL = 50pF, f = 10MHz 

27 

pF 

Outputs disabled 

2 


PARAMETER MEASUREMENT iNFORMATiON 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


5000 

-AA/V- 


5000 


O Open 
9 GND 


TEST 

S1 

tpd 

Open 

tPLZ/tpZL 

6V 

tPHZ/tpZH 

GND 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 


k -tw-►! 

I I 




VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


/.. . 

1.5 V 

2.7 V 

OV 


*PZL->| 


1 

Output 
Waveform 1 

I 

I 

tpuz-^ 

|<- 

3V 

I 

yv , 


SI atev 

I 

■/VOL + 0.3V 

VOL 

(see Note B) 

I 

I *PHZ-»I 

1 

Output 

tpZH-^l 

1 

VOH 

«0V 

Waveform 2 
S1 at GND 


^1.5 V 

■^OH-0.3V 

(see Note B) 





VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 tf < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpHZ are the same as t^jg. 

tpZL and tpzH are the same as tgn. 

tPLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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• EPIC^** (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25‘»C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25‘’C 

• Supports Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output Voltage With 
3.3-VVcc) 

• Package Options include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 


description 


SN74LVC2952 

OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 


SCAS311A-JANUARY 1993- REVISED JULY 1995 


DB, DW, OR PW PACKAGE 
(TOP VIEW) 

B8[ 

1 


] Vcc 

B7[ 

2 

23 

]A8 

B6[ 

3 

22 

]A7 

B5[ 

4 

21 

]A6 

B4[ 

5 

20 

]A5 

B3[ 

6 

19 

]A4 

B2[ 

7 

18 

]A3 

B1[ 

8 

17 

]A2 

OEAB[ 

9 

16 

]A1 

CLKAB[ 

10 

15 

]OEBA 

CLKENAB[ 

11 

14 

]CLKBA 

GND[ 

12 

13 

]CLKENBA 


This octal bus transceiver and register is designed for 2.7-V to 3.6-V Vcc operation; it can Interface to a 5-V 
system environment. 

The SN74LVC2952 consists of two 8-bit back-to-back registers that store data flowing in both directions 
between two bidirectional buses. Data on the A or B bus is stored in th e registers o n t he low-to-h igh transition 
of the clock (CLKAB or C LKBA) in put prov ided that the clock-enable (GLKENAB or CLKENBA) Input Is low. 
Taking the output-enable (OEAB or OEBA) input low accesses the data on either port. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a puilup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVC2952 is characterized for operation from -40®C to 85°C. 


FUNCTION TABLEt 


INPUTS 

OUTPUT 

B 

CLKENAB 

CLKAB 

OEAB 

A 

H 

X 

L 

X 

Bo* 

X 

HorL 

L 

X 

Bo* 

L 

t 

L 

L 

L 

L 

t 

L 

H 

H 

X 

X 

H 

X 

Z 


t A-to-B data flow is shown; B-to-A data flow is similar 
but uses CLKENBA, CLKBA, and OEBA. 
t Level of B before the indicated steady-state Input 
conditions were established 


^RCjs^trademarkonexasJnstrument^ncorgorated^ 
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PRODUCT PREVIEW 


SN74LVC2952 

OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

SCAS311A-JANUARY 1993- REVISED JULY 1995_ 


logic symbolt 


OEBA 

CLKENBA 

CLKBA 

OE^ 

CLKENAB 

CLKAB 

A1 

A2 

A3 

A4 

AS 

AS 

A7 

AS 


15 


13 


14 


11 


10 


16 


17 


18 


19 


20 


21 


22 


23 




EN3 

G1 

> 1 C6 
EN4 


^ Q2 


> 2 C6 


V3 


6D 


5D 


4V 




B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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SN74LVC2952 

OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

_SCAS311A- JANUARY 1993 - REVISED JULY 1995 


logic diagram (positive logic) 
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SN74LVC2952 

OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

SCAS311A- JANUARY1993-REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.6 V to 6.5 V 

Input voltage range, V( (see Note 1) ... -0.5 V to 6.5 V 

Voltage range applied to any output in the high impedance state 

or power off state, Vq (see Note 1) . -0.5 V to 6.5 V 

Voltage range applied to any output in the high 

or low state, Vq (see Notes 1 and 2) . -0.5 V to Vqc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.6 V to Vcc + ^-5 V 

Input clamp current, I|k (V| < 0) ... -60 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . 

Continuous output curreht, Iq (Vq = 0 to Vcc) .- ^^0 mA 

Continuous current through Vcc or GND...- —..... —. ± 100 mA 

Maximum power dissipation at = 65®C (in still air) (see Note 3): DB package .... 0.65 W 

DW package ...._......... 1.7 W 

PWpackage .. 0.7W 

Storage temperature range, Tgtg .. -65®C to 160®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 1 SO^’C and a board trace length of 750 mils. 
For more Information, refer to the Package Thermal Considerations application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


-1 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 

w 

Data retention only 

1.5 


ViH 

High-level input voltage 

Vcc* 2.7 V to 3-6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc* 2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 

High or low state 

0 

Vcc 

w 

3 state 

0 

5.5 

V 

IQH 

High-level output current 

Vcc* 2.7 V 

-12 

mA 

> 

CO 

O 

O 

> 

-24 

iOL 

Low-level output current 

Vcc-2.7 V 

12 

mA 

VCC-3V 

24 

At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

®C 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 
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SN74LVC2952 

OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

_SCAS311A - JANUARY 1993 - REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYP* MAX 

UNIT 

VOH 

Iqh “-lOOjiA 

MIN to MAX 

Vcc-0.2 

■ 

IOH = “-12mA 

2.7 V 

2.2 

3V 

2.4 

Iqh “ - 24 mA 

3V 

2.2 

VOL 

Iql = 100 pA 

MIN to MAX 

0.2 

V 

Iql = 12 mA 

2.7 V 

0.4 

Iql = 24 mA 

3V 

0.55 

l| 

V| = 5.5 VorGND 

3.6 V 

±5 

mA 

ioz§ 

Vo = 5.5 V or GND 

3.6 V 

±10 

pA 

Icc 

V| = Vcc or GND, Iq = 0 

3.6 V 

20 

pA 

Alec 

One input at Vcc “ 0.6 V, Other inputs at Vcc or GND 

3Vto 3.6V 

500 

pA 

mm 

Control inputs 

V| - Vcc or GND 

3.3 V 


PF 

EBI 

A or B ports 

Vo = Vcc or GND 

3.3 V 


pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions, 
t All typical values are measured at Vcc = 3-3 V, Ta = 25®C. 

§ For I/O ports, the parameter Iqz includes the input leakage current. 
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• Member of the Texas Instruments 
Wldebus^^ Family 

• EPIC^** (Enhanced-Performance Implanted 
CMOS) Submicron Process 


• Typical Vqlp (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, Ta = 25"C 

• Typical Vqhv (Output Vqh Undershoot) 
> 2 V at Vcc = 3.3 V, Ta = 25X 

• Bus Hold on Data Inputs Eliminates the 
Need for External Puilup/Pulldown 
Resistors 


• Supports Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output Voltage With 
3.3-V Vcc) 

• Package Options Include Plastic 300-mii 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 


description 

This 16-bit buffer/driver is designed for 2.7A/ to 
3.6-V Vcc operation; it can interface to a 5-V 
system environment. 

The SN74LVC16240 is designed specifically to 
Improve both the performance and density of 
3-state memory address drivers, clock drivers, 
and bus-oriented receivers and transmitters. 


SN74LVC16240 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS312A~ NOVEMBER 1993- REVISED JULY 1995 


DGG OR DL PACKAGE 
(TOP VIEW) 


10E[ 

1 

'^1 

1Y1 [ 

2 

47] 

1Y2[ 

3 

46 ] 

qnd[ 

4 

45 ] 

1Y3[ 

5 

44 ] 

1Y4[ 

6 

43] 

Vcc[ 

7 

42] 

2Y1 [ 

8 

41 ] 

2Y2[ 

9 

40 ] 

gnd[ 

10 

39 ] 

2Y3[ 

11 

38 ] 

2Y4[ 

12 

37 ] 

3Y1 i 

13 

36 ] 

3Y2[ 

14 

35 ] 

gnd[ 

15 

34] 

3Y3[ 

16 

33 ] 

3Y4[ 

17 

32 ] 

vcc[ 

18 

31 ] 

4Y1 [ 

19 

30 ] 

4Y2[ 

20 

29 ] 

gnd[ 

21 

28 ] 

4Y3[ 

22 

27] 

4Y4[ 

23 

26 ] 

40E[ 

24 

25] 


The device can be used as four 4-bit buffers, two 8-bit buffers, or one 16-bit buffer. This device provides inverting 
outputs and symmetrical active-low output-enable (OE) Inputs. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the mlnimuhfi value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVC16240 is characterized for operation from -40®C to 86®C. 


FUNCTION TABLE 
(each 4-blt buffer) 


INPUTS 1 

OUTPUT 

Y 

OE 

A 

L 

H 

L 

L 

L 

H 

H 

X 

Z 
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SN74LVC16240 
16-BiT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS312A~ NOVEMBER 1993 - REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . --0.5Vto6.6V 

Input voltage range, V| . -0.6 V to 6.5 V 

Voltage range applied to any output In the high-impedance state 

or power-off state, Vq (see Note 1) . -0.5 V to 6.5 V 

Voltage range applied to any output in the high 

or low state, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0.6 V 

Input clamp current, I|k (Vi < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . -^0 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .-. mA 

Continuous current through Vcc oi' ^ND.... — ±100 mA 

Maximum power dissipation at = 65°C (in still air) (see Note 3): DGG package ............... 0.85 W 

DL package .. 1.2 W 

Storage temperature range, Tstg ... “66°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150*’C and a board trace length of 750 mils. 
For more information, refer to the Package Therma/Cons/oferaf/ons application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


1 _ 

MIN MAX 

UNIT 

Vcc Supply voltage 

Operating 

2 3.6 

m 

Data retention only 

1.5 

V|H High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

V|L Low-level input voltage 

Vcc-2.7 V to 3-6 V 

0.8 

V 

V| Input voltage 

O 

o 

V 

Vq Output voltage 

0 5.5 

V 

Iqh High-level output current 

Vcc-2.7 V 

-12 

mA 

> 

CO 

O 

O 

> 

-24 

Iql Low-level output current 

Vcc-2.7 V 

12 

mA 

> 

CO 

O 

O 

> 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

»c 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN74LVC16240 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS312A- NOVEMBER 1993 - REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcct 

MIN TYP* MAX 

UNIT 

VOH 


MIN to MAX 

Vcc-0.2 

V 

IOH»~‘*2mA 

2.7 V 

2.2 

3V 

2.4 

Iqh » -24 mA 

3V 

2.2 

VoL 

IqL* 130 

MIN to MAX 

0.2 

V 

•OL*12mA 

2.7 V 

0.4 

Iql • 24 mA 

3V 

0.55 

l| 

V|«5.5VorGND 

3.6 V 

±5 

pA 

l|(hold) Data inputs 

V| « 0.8 V 

3V 

75 

pA 

> 

CM 

N 

> 

-75 

loz 

Vo-6.5VorGND 

3.6 V 

±10 

pA 

Ice 

V| • Vcc or GND, Iq - 0 

3.6 V 

40 

pA 

Alec 

One input at Vcc ” V, Other inputs at Vcc or GND 

2.7 V to 3.6 V 

500 

pA 

Ci 

Vj.Vcc or GND 

3.3 V 


PF 

Co 

Vq * Vcc or GND 

3.3 V 


PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions, 
t All typical values are measured at Vcc * 3-3 V, Ta » 25®C. 
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■ • Member of the Texas Instruments 

I Wldebus^*^ Family 

I • EP/C^M (Enhanced-Performance Implanted 
I CMOS) Submicron Process 

I • Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Typical Vqhv (Output Vqh Undershoot) 

>2 Vat Vcc = 3.3 V, Ta = 25*C 

• Bus Hold on Data Inputs Eliminates the 
Need for External Puilup/Pulldown 
Resistors 

• Supports Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output Voltage With 
3.3-V Vcc) 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 16-bit buffer/driver is designed for 2.7-V to 
3.6-V Vcc operation; it can interface to a 5-V 
system environment. 

The SN74LVC16241 is designed specificaily to 
improve both the performance and density of 
3-state memory address drivers, clock drivers, 
and bus-oriented receivers and transmitters. 


SN74LVC16241 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS348A - MARCH 1994 - REVISED JULY 1995 


DGG OR DL PACKAGE 
(TOP VIEW) 


ioe[ 

7 ^ 

1Yl[ 

2 

47 ] 

1Y2[ 

3 

46 ] 

qnd[ 

4 

45 ] 

1Y3t 

5 

44 ] 

1Y4[ 

6 

43] 

VccE 

7 

42] 

2Yl[ 

8 

41 ] 

2Y2[ 

9 

40 ] 

gnd[ 

10 

39 ] 

2Y3[ 

11 

38 ] 

2Y4[ 

12 

37] 

3Y1 [ 

13 

36 . 

3Y2t 

14 

35 ] 

gnd[ 

15 

34 ] 

3Y3[ 

16 

33 ] 

3Y4[ 

17 

32 ] 

Vcc[ 

18 

31] 

4Y1[ 

19 

30 ] 

4Y2[ 

20 

29 ] 

gnd[ 

21 

28 ] 

4Y3[ 

22 

27] 

4Y4[ 

23 

26 ] 

40E[ 

24 

25 ] 


20E 

1A1 

1A2 

GND 

1A3 

1A4 

Vcc 

2A1 

2A2 

GND 

2A3 

2A4 

3A1 

3A2 

GND 

3A3 

3A4 

Vcc 

4A1 

4A2 

GND 

4A3 

4A4 

30E 




The device can be used as four 4-bit buffers, two 8-bit buffers, or one 16-blt buffer. This device provides true 
outputs and complementary output-enable (OE and OE) inputs. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. OE 
should be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by the 
current-sourcing capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVC16241 is characterized for operation from -40°C to 85°C. 


^PT^n^Widebu^iretrademark^nejg^lnst^^ 
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SN74LVC16241 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS348A - MARCH 1994 - REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 6.5 V 

Input voltage range, V| . -0.5 V to 6.5 V 

Voltage range applied to any output in the high-impedance state 

or power-off state, Vq (see Note 1) ....... -0.5 V to 6.5 V 

Voltage range applied to any output in the high 

or low state, Vq (see Notes 1 and 2) ........ -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0) ..... .......... -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ...- • • *50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . *50 mA 

Continuous current through Vcc O'' . ±100 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 3): DGG package .. 0.85 W 

DL package . 1.2 W 

Storage temperature range, Tstg . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150**C and a board trace length of 750 mils. 
For more information, refer to the Package Therma/Cons/deraf/ons application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


1 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 

y 

Data retention only 

1.5 


V|H 

High-level input voltage 

Vcc-2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc-2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 


0 

Vcc 

V 

IQH 

High-level output current 

Vcc-2.7 V 

-12 

mA 

> 

CO 

II 

8 

> 

-24 

«OL 

Low-level output current 

Vcc-2.7 V 

12 

mA 

> 

CO 

H 

8 

> 

24 

At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

”0 


NOTE 4: Unused control Inputs must be held high or low to prevent them from floating. 
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PRODUCT PREVIEW 


SN74LVC16241 
16<BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS348A- MARCH 1994 - REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

IOH*-100M 

MIN to MAX 

VcC-0-2 

V 

Iqh =-12mA 

2.7 V 

2.2 

3V 

2.4 

lOH “ “24 mA 

3V 

2.2 

VoL 

Iql* ”100 ^lA 

MIN to MAX 

0.2 

V 

IOL*‘l2mA 

2.7 V 

0.4 

Iql = 24 mA 

3V 

0.55 

l| 

V| = 5.5VorGND 

3.6 V 

±5 

mA 

11 (hold) Data inputs 

V| = 0.8V 

3V 

75 

mA 

< 

II 

ro 

< 

-75 

IQZ 

Vo = 5.5 V or GND 

3.6 V 

±10 

liA 

icc 

V|-VccorGND, IO = 0 

3.6 V 

40 

mA 

Alec 

One input at Vcc “ 0-6 V, Other Inputs at Vcc or GND 

2.7 V to 3.6 V 

500 

mA 

Ci 

V| = Vcc or GND 

3.3 V 


PF 

Do 

Vo = Vcc or GND 

3.3 V 


PF 


t For conditions shown as MiN or MAX, use the appropriate values under recommended operating conditions. 
t All typical values are measured at Vqc = 3.3 V, Ta = 25®C. 
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SN74LVC16244A 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCES061 A - DECEMBER 1996 - REVISED JANUARY 1996 


I • Member of the Texas Instruments 
I Wldebus^^ Family 

I • EPIC^** (Enhanced-Performance Implanted 
I CMOS) Submicron Process 

I • Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25X 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25®C 

• Supports Mixed-Mode Signal Operation 
(5-V Input/Output Voltage With 3.3-V Vcc) 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 300-mil 
Shrink Small-Outllne (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 16-bit buffer/driver is designed for 2.7-V to 
3.6-V Vcc operation. 

The SN74LVC16244A is designed specifically to 
improve both the performance and density of 
3-state memory address drivers, clock drivers, 
and bus-oriented receivers and transmitters. 


DQQ OR DL PACKAGE 
(TOP VIEW) 



The device can be used as four 4-blt buffers, two 8-bit buffers, or one 16-blt buffer. It provides true outputs and 
symmetrical active-low output-enable (OE) inputs. 

To ensure the high-impedance state during power up or power down, 5 e should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators 
in a mixed 3.3-V/5-V system environment. 

The SN74LVC16244A is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 
(each 4-blt buffer) 


1 INPUTS 1 

OUTPUT 

dl 

A 

Y 

L 

H 

H 

L 

L 

L 

H 

X 

Z 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is currant as of_publlcatlon data. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Includs 
testing of all parameters. 
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SN74LVC16244A 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCES061A - DECEMBER 1995 - REVISED JANUARY 1996 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ..........o = ..o .0 ..o........o.......... -0.5 V to 6.6 V 

Input voltage range, V| (see Note 1) ......... -0.6 V to 6.5 V 

Voltage range applied to any output In the high-impedance state 

or power-off state, Vq (see Note 1) ....... ................... -0.5 V to 6.5 V 

Voltage range applied to any output In the high 

or low state, Vq (see Notes 1 and 2) .. -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0) .. -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ... -.. ±60 mA 

Continuous output current, Iq (Vq = 0 to Vcc) ..-. ±60 mA 

Continuous current through each Vcc o'* . ±100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): DGG package . 0.85 W 

DL package . 1.2 W 

Operating free-air temperature range, . -40°C to 85°C 

Storage temperature range, Tstg . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150^*0 and a board trace length of 750 mils. 
For more information, refertothe Package T/rerma/Cons/deraf/ons application note in the 1 994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


I I 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 

\/ 

Data retention only 

1.5 


V|H 

High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc = 2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 

High or low state 

0 

Vcc 

\/ 

3 state 

0 

5.5 

V 

'OH 

High-level output current 

Vcc = 2.7 V 

-12 

mA 

> 

CO 

H 

o 

o 

> 

-24 

lOL 

Low-level output current 

Vcc = 2.7 V 

12 

mA 

> 

CO 

II 

O 

O 

> 

24 

At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

ta 

Operating free-air temperature 


-40 

85 



NOTE 4: Unused inputs must be held high or low to prevent them from floating. 
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SN74LVC16244A 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCES061A - DECEMBER 1995 - REVISED JANUARY 1996 


electrical characteristics over recommended operating free-aIr temperature range (unless 
otherwise noted) 



t For conditions shown as MiN or MAX, use the appropriate values under recommended operating conditions. 
t All typical values are at Vqc - 3.3 V, Ta - 25‘’C. 


switching characteristics over recommended operating free-air temperature range, C|, = 50 pF 
(unless otherwise noted) (see Figure 1) 



§Skew between any tow outputs of the same package switching in the same direction. This parameter is warranted but not production tested. 


operating characteristics, Vqc = 3.3 V, = 25°C 
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SN74LVC16244A 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCES061 A - DECEMBER 1995- REVISED JANUARY 1996 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 60 pF 
(see Note A) 


5000 

5000 


o®'' 

O Open 
9 GND 


TEST 

SI 

*pd 

Open 

tPLZ/tPZL 

6V 

tPHZ/tpZH 

GND 


LOAD CIRCUIT 


Timing 

Input 



2.7 Y 
OV 



VOLTAGE WAVEFORMS 
PULSE DURATION 


2.7 V 


OV 



2.7 V 

OV 

3V 

f 

VOL 

VOH 

OV 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All Input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 O, tr ^ 2.5 ns, tf ^ 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpHZ are the same as tdig. 

tpzL and tp2H are the same as ten- 

tpLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVCH16244A 
16-BIT BUFFER/DRiVER 
WITH 3-STATE OUTPUTS 

SCAS313B - NOVEMBER 1993 - REVISED AUGUST 1995 


• Member of the Texas Instruments 
Wldebus^** Family 

» EP/C^M (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25^C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25°C 

• Supports Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output Voltage With 
3.3-VVcc) 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Modei 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Bus Hoid on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Package Options Inciude Piastic 300-mii 
Shrink Smaii-Outiine (DL) and Thin Shrink 
Smail-Outline (DGG) Packages 

description 

This 16-bit buffer/driver is designed for 2.7-V to 3.6-V Vcc operation. 


DGG OR DL PACKAGE 
(TOP VIEW) 


[1 


[2 

47 ] 

[3 

46 ] 

[4 

45 ] 

[5 

44 ] 

[6 

43 ] 

[7 

42 ] 

[8 

41 ] 

[9 

40 ] 

[10 

39 ] 

[11 

38 ] 

[ 12 

37 ] 

[13 

36 ] 

[14 

35 ] 

[15 

34] 

[16 

33 ] 

[17 

32 ] 

[ 18 

31 ] 

[19 

30 ] 

[ 20 

29 ] 

[21 

28 ] 

[ 22 

27 ] 

[ 23 

26 ] 

[24 

25 ] 


The SN74LVCH16244A is designed specifically to improve both the performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented receivers and transmitters. 

The device can be used as four 4-bit buffers, two 8-bit buffers, or one 16-bit buffer. It provides true outputs and 
symmetrical active-low output-enable (OE) inputs. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 


Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators 
in a mixed 3.3-V/5-V system environment. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 
The SN74LVCH16244A is characterized for operation from -40®C to 85°C. 


FUNCTION TABLE 
(each 4-bit buffer) 


1 INPUTS 1 

OUTPUT 

Y 

OE 

A 

L 

H 

H 

L 

L 

L 

H 

X 

Z 


^Pj^ndWidebu^ar^rademark^nggshTst^^ 

PRODUCTION DATA Information is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN74LVCH16244A 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS313B - NOVEMBER 1993 - REVISED AUGUST 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise notecl)t 


Supply voltage range, Vqq ......... -0.5 V to 6.6 V 

Input voltage range, V| (see Note 1) .... —. -0.5 V to 6.5 V 

Voltage range applied to any output in the high-Impedance state 

or power-off state, Vq (see Note 1) .. -0.5 V to 6.5 V 

Voltage range applied to any output in the high 

or iow state, Vq (see Note 1 and 2) .... -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0) ..... -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ... 

Continuous output current, Iq (Vq = 0 to Vcc) . mA 

Continuous current through each Vcc or GND .. ±100 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DGG package. 0.85 W 

DL package . 1.2 W 

Storage temperature range, Tgtg . -65®C to 150°C 


t Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
impiied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output damp-current ratings are observed. 

2. This vaiue is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 760 mils. 
For more information, refer to the Package r/?erma/Cons/deraf/ons application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


1_^_1 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 

y 

Data retention only 

1.5 


V|H 

High-level input voltage 

Vcc* 2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc-2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 

High or iow state 

0 

Vcc 

w 

3 state 

0 

5.5 

V 

lOH 

High-level output current 

Vcc-2.7 V 

-12 

mA 

> 

CO 

N 

O 

o 

> 

-24 

lOL 

Low-level output current 

Vcc-2.7 V 

12 

mA 

< 

o 

o 

H 

CO 

< 

24 

At/AV 

Input transition rise or fali rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

“C 


NOTE 4: Unused controi inputs must be heid high or iow to prevent them from fioating. 
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SN74LVCH16244A 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS313B -- NOVEMBER 1993 - REVISED AUGUST 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

IOH--100l^ 

MIN to MAX 

vee-0.2 

V 

IOH“-12mA 

mEom 

2.2 

3 

2.4 

lOH - -24 mA 

3 

2 

VoL 

Iql* ioo 

MIN to MAX 

0.2 

V 

IOL*12mA 

2.7 

0.4 

Iql * 24 mA 

3 

0.55 

l| 

V| = 5.5VorGND 

3.6 

±5 

pA 

•l(hold) 

V| = 0.8V 

3 

75 

pA 

> 

CM 

H 

> 

-75 

V| = 0to3.6 V 

3.6 

±500 

loff 

V|orVo*5.5V 

0 

±50 

pA 

lOZ 

Vo *0 to 5.5 V 

3.6 

±20 

pA 

tec 

V| = Vee or cnd, io = o 

3.6 

20 

pA 

Alee 

One Input at Voe “ 0*6 V, Other inputs at Vee or GND 

2.7 V to 3.6 V 

500 

pA 

Ci 

V|»Vce or GND 

3.3 

4.7 

pF 

Co 

Vo * Vee or GND 

3.3 

6.1 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions, 
t All typical values are at Vcc = 3-3 V, T>\ = 25®C. 


switching characteristics over recommended ranges of suppiy voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Vcc = 

3.3 V± 0.3 V 

Vcc = 2.7 V 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

MAX 

MIN MAX 

tpd 

A 

Y 

1.5 

5.2 

5.8 

ns 

ten 

OE 

Y 

1.5 

7.5 

8.2 

ns 

^dis 

OE 

Y 

1.5 

7 

7.7 

ns 

tsk(o)^ 



1 


ns 


§ Skew between any two outputs of the same package switching in the same direction. This parameter is warranted but not production tested. 
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SN74LVCH16244A 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS313B- NOVEMBER 1993 - REVISED AUGUST 1995 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test ~ 


Cl = 50 pF 
(see Note A) 


500 0 
-WV— 


500 0 


O 6V 

SI ^ o Open 
p GND 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Data Input 


TEST 

SI 

tpd 

tPLZ/tPZL 

tPHZ/tpZH 

Open 

6V 

GND 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 




tPLH • 

1 

'i J 

U_kl— tnui 



l“ ^ ‘PnL 

Output 



f —\—sri 

1.5 V I \l.5V 


tPHL- 

1 

1 - 

N.tpLH 

Output 



1.5 V ^1.5 V 


2.7 V 
OV 

VOH 

VOL 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 



^.5V 

V 

tPZL ’-►l w— 1 

l- ul 


nv 1 

1 v-'*" 1 

-/VOL + 0.3V 

1 1 

1 1 tpHZ 

tpZH -►! (<- 


1 




VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 O, t^ ^ 2.5 ns, tf ^ 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are the same as t(jjs. 

tpzL and tpzH 3*'® the same as ten- 

tpLH and tpHL are the same as tpc|. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVC162244 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

_SCAS545 - OCTOBER 1995 


• Member of the Texas Instruments 
Widebus^^ Family 

• EP/CTM (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Output Ports Have Equivalent 26-Q Series 
Resistors, So No External Resistors Are 
Required 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25"C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25X 

• ESD Protection Exceeds 2000 V Per . 

MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Modei 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA Per 
JEDEC Standard JESD-17 

• Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic 300-mil 
Shrink Smaii-Outiine (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 16-bit buffer/driver is designed for 2.7-V to 
3.6-V Vcc operation. 

The SN74LVC162244 is designed specifically to Improve both the performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented receivers and transmitters. The device can be used as four 4-bit 
buffers, two 8-bit buffers, or one 16-bit buffer. It provides true outputs and symmetrical active-low output-enable 
(OE) inputs. The outputs, which are designed to sink up to 12 mA, include 26-Q resistors to reduce overshoot 
and undershoot. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVC162244 Is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 
(each 4-blt buffer) 

INPUTS 

OUTPUT 

OE A 

Y 

L H 

H 

L L 

L 

H X 

Z 



EPIC and Widebus are trademarks of Texas Instruments Incoroorated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN74LVC162244 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS545 - OCTOBER 1995 
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SN74LVC162244 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

_SCAS545 - OCTOBER 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) .... —... -0.5 V to 4.6 V 

Output voltage range, Vq (see Notes 1 and 2) ..... -0.5 V to Vqc + 0-5 V 

Input clamp current, I|k (V| < 0) ... -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ..... .... ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqc) ..-.. —....... ±50 mA 

Continuous current through Vqq or GND. ± 100 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 3): DGG package .. 1 W 

DLpackage .. 1.4W 

Storage temperature range, Tstg . -65®C to 150®C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES; 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150**C and a board trace length of 750 mils. 
For more information, refertothe Package Therma/Cons/c/eraf/ons application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

2.7 3.6 

V 

V|H High-level input voltage 

Vcc-2.7 V to 3.6 V 

2 

V 

V|[_ Low-level input voltage 

Vcc-2.7 V to 3.6 V 

0.8 

V 

V| Input voltage 

0 Vcc 

V 

Vq Output voltage 

o 

< 

O 

o 

V 

•oh High-level output current 

Vcc-2.7 V 

-8 

mA 

> 

CO 

II 

O 

O 

> 

-12 

Iql Low-level output current 

Vcc-2.7 V 

8 

mA 

VCC-3V 

12 

At/AV Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 



NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN74LVC162244 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS545 - OCTOBER 1995 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

IOH=-100pA 

MiN to MAX 

VCC--0.2 

V 

Iqh = -6 mA, V|H = 2 V 

3 

2.4 

IOH=-BmA. V|h = 2V 

2.7 

2 

iQI-j =s-12 mA, V|h = 2V 

3 

2 

VoL 

1 

o 

o 

It 

O 

MIN to MAX 

0.2 

V 

IOL = 6mA, V|l = 0.8V 

3 

0.55 

IOL = 8mA, V|l = 0.8V 

2.7 

0.6 

> 

00 

d 

_j 

> 

< 

E 

CM 

II 

_J 

P 

3 

0.8 

l| 

V| = VccorGND 

3.6 

±5 

pA 

l|{hold) 

V| = 0.8 V 

3 

75 

pA 

> 

CM 

II 

> 

3 

-75 

Vi = 0to3.6V 

3.6 

±500 

lOZ 

Vq = Vcc or GND 

3.6 

±10 

pA 

Icc 

Vi = Vcc or GND, Iq = 0 

3.6 

20 

HSH 

Alec 

One input at Vcc ” 0-B V, Other inputs at Vcc or GND 

2.7 V to 3.6 V 

500 

pA 

L5i_ 

Control inputs 

V| = VccorGND 

3.3 

2.5 

pF 

B9B 

A or B ports 

Vo = Vcc or GND 

3.3 

3.5 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions, 
t All typical values are at Vcc - 3-3 V, Ta = 25'C. 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C|. = 50 pF (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

vcc = 

3.3 V± 0.3 V 

Vcc = 

2.7 V 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

MAX 

MIN 

MAX 

tpd 

A 

Y 

1.5 

7 

1.5 

8 

ns 

ten 

OE 

Y 

1.5 

9 

1.5 

10 

ns 

tdis 

OE 

Y 

1.5 

7 

1.5 

8 

ns 


operating characteristics, Vcc = 3-3 V, = 25°C 
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SN74LVC162244 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

_SCAS545 - OCTOBER 1995 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 

Cl = 50 pF 
(see Note A) 


500 0 

-vw- 


500 0 


O 6V 



O open 


9 GND 


TEST 

SI 

tpd 

tPLZ/tpZL 

tPHZ/tpZH 

Open 

6V 

GND 


LOAD CIRCUIT FOR OUTPUTS 

Timing Input 

~x^ 

- 2.7 V 

— — 0 V 

k tw M 


L J, 

_J 

M A 7 If 

f* tsu ^ th 

j 

V/.... "V/ 

^ Z.7 V 

1 

- 1 

... , 2.7 V 

Input 1-5V¥ 

Data Input 

- OV _ 

I3<EEIZ 

-A-— —OV 


VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 


Input 


Output 


Output 


•PLH -f*- 

I !/■ 

I , 

tpHLH^-►( 


1 

1 

f 1 

1.5 V 1 

1 

k- 

-eU 


"N ^1.5V 


1.5 V 


2.7 V 
. OV 

VOH 

VoL 

I 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 



/ . .... 2.7 V 

1.5 V 

W A %# 

tpZL -♦] W— 1 


! 1 ‘PLZ-Fj 


1 \l-5V 1 

1 '-1- 

3V 

!/^ 

4Y0L.*liyv0L 

1 1 tPHZ -F| 


tPZH -F) ft- 

1 

1 


^OH - 0.3 V ''0^^ 
/ ^ . «ov 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 O, t^ ^ 2.5 ns, tf ^ 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpHZ are the same as t^is. 

tpzL and tpzn are the same as ten- 

tPLH and tpHL are the same as tp^j. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVC16245A 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCES062 - DECEMBER 1995 


• Member of the Texas Instruments 
Wldebus^^ Family 

• EP/C^M (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25®C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25X 

• Supports Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output Voltage With 
3.3-VVcc) 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 

R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 300-mll 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 16-bit (dual-octal) noninverting bus 
transceiver is designed for 2.7-V to 3.6-V Vcc 
operation; it can interface to a 5-V system 
environment. 

The SN74LVC16245A is designed for 
asynchronous communication between data 
buses. The control function implementation 
minimizes external timing requirements. 

This device can be used as two 8-bit transceivers or one 16-blt transceiver. It allows data transmission from the 
A bus to the B bus or from the B bus to the A bus, depending upon the logic level at the direction-control (DIR) 
Input. The output-enable (OE) Input can be used to disable the device so that the buses are effectively Isolated. 

To ensure the high-Impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVC16245A is characterized for operation from -40®C to 86®C. 


FUNCTION TABLE 
(each 8-bit section) 


INPUTS 


Of 

DIR 


L 

L 

B data to A bus 

L 

H 

A data to B bus 

H 

X 

Isolation 



EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN74LVC16245A 
16-BiT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES062 - DECEMBER 1995_ 


logic symbolt logic diagram (positive logic) 
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SN74LVC16245A 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCES062- DECEMBER 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . “0-5 V to 6.5 V 

Input voltage range, Vj: Except I/O ports (see Note 1) . -0.5 V to 6.5 V 

I/O ports (see Notes 1 and 2) . -0.5 V to Vcc + 0.5 V 

Voltage applied to any output in the high-impedance state 

or power-off state, Vq (see Note 1) . . -0.5 V to 6.5 V 

Voltage applied to any output in the high or low state, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 6.5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . -^0 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . 

Continuous current through each Vcc . ± 100 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DGG package . 0.85 W 

DLpackage ... 1.2W 

Storage temperature range, Tstg ... — -.. -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 160®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


1_ 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 

w 

Data retention only 

1.5 


V|H 

High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc = 2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 

High or low state 

0 

Vcc 

v 

3 state 

0 

5.5 

V 

lOH 

High-level output current 

Vcc = 2.7 V 

-12 

mA 

> 

CO 

u 

O 

O 

> 

-24 

lOL 

Low-level output current 

Vcc “2.7 V 

12 

mA 

Vcc»3V 

24 

At/Av 

Input transition rise or fall rate 


0 

5 

ns/V 

ta 

Operating free-air temperature 


-40 

85 



NOTE 4: Unused inputs must be held high or low to prevent them from floating. 
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SN74LVC16245A 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES062-DECEMBER 1995_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYP4: max 

UNIT 

VOH 

Iqh --100pA 

MIN to MAX 

Vcc-0.2 

V 

lOH^-ISmA 

2.7 V 

2 

lOH ““'12 mA 

3V 

2.2 

Iqh * -24 mA 

3V 

2 

VOL 

IOL“ 100 

MIN to MAX 

0.2 

■ 

< 

E 

CM 

li 

-J 

P 

2.7 V 

0.4 

IqL “ 24 mA 

3V 

0.55 

l| 

Vi*5.5VorGND 

3.6 V 

±5 

I mA I 

'off 

V| or Vo-5.5 V 

0 

50 

H3II 

ioz§ 

Vo “0 to 5.5 V 

3.6 V 

±20 

BEH 

Ice 

V|-VccorGND, lO-O 

3.6 V 

20 

ma 

Alee 

One input at Vcc ” 0.6 V, Other inputs at Vcc 

3Vto3.6V 

500 

mA 

C| 

Control inputs 

V|-Vcc orGND 

3.3 V 

5.4 

pF 

Cjo 

A or B ports 

Vo “ Vcc Of GND 

3.3 V 

9 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions, 
t All typical values are at Vcc = 3-3 V, = 25'’C. 

§ For I/O ports, the parameter Iqz includes the input leakage current. 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature range, Ci, = 50 pF (unless otherwise noted) (see Figure 1) 



t Skew between any two outputs of the same package switching in the same direction. This parameter Is warranted but not production tested. 


operating characteristics, Vcc = 3.3 V, = 25°C 
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SN74LVC16245A 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCES062 - DECEMBER 1995 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tpd 

tPLZ/tpZL 

tPHZ/tpZH 

Open 

6V 

GND 



LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Data Input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input ^|^1.5V 



1 1 

«... L J L _ ^ 1 — triLJi 

‘PLM — 

I ! 

•rnu 

Output 1 j ^ 

1.5 V 

- 1- 

1 1 

tBLJI -M- M 

1 

k— ♦!- 

-•PLH 


Output 




1.5 V 


2.7 V 
OV 

VOH 

VoL 

I 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI ateV 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


ZX 


tpZL 


tPZH -►l 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


C[_ includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, tp < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpzL and tpzH are the same as ten. 

tPLZ and tpHZ are the same as t^js. 

tpLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74LVCH16245A 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCES063- DECEMBER 1995 


• Member of the Texas Instruments 
Wldebus^** Family 

• (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25®C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25X 

• Supports Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output Voltage With 
3.3-V Vcc) 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 16-blt (dual-octal) noninverting bus 
transceiver is designed for 2.7-V to 3.6-V Vcc 
operation. 

The SN74LVCH16245 Is designed for asynchronous communication between data buses. The control function 
implementation minimizes external timing requirements. 

This device can be used as two 8-blt transceivers or one 16-blt transceiver. It allows data transmission from the 
A bus to the B bus or from the B bus to the A bus, depending upon the logic level at the direction-control (DIR) 
Input. The output-enable (OE) Input can be used to disable the device so that the buses are effectively isolated. 

To ensure the hIgh-Impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 

Inputs can be driven from either 3.3-V or 6-V devices. This feature allows the use of these devices as translators 
In a mixed 3.3-V/5-V system environment. 

Active bus-hold circuitry Is provided to hold unused or floating data Inputs at a valid logic level. 

The SN74LVCH16245 is characterized for operation from -40®C to 85°C. 



EPIC and Widebus are trademarks of Texas instruments Incorporated. 


PRODUCTION DATA information Is current as of publication data 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Productkm processing does not necessarily Inciude 
testing of all parameters. 
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SN74LVCH16245A 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SGES063 - DECEMBER 1995 _ 


FUNCTION TABLE 
(each 8-bit section) 


1 INPUTS 

r%DBDATmKI 

OE 

DIR 


L 

L 

B data to A bus 

L 

H 

A data to B bus 

H 

X 

isolation 


logic symbolt logic diagram (positive logic) 
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SN74LVCH16245A 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCES063 - DECEMBER 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .. ........ -0.6 V to 6.6 V 

Input voltage range, V|: Except I/O ports (see Note 1) .... -0.6 V to 6.5 V 

I/O ports (see Notes 1 and 2) . -0.5 V to Vcc + 0-5 V 

Voltage applied to any output in the high-impedance state 

or power-off state, Vq (see Note 1) .. -0.6 V to 6.5 V 

Voltage applied to any output In the high or low state, Vq (see Notes 1 and 2) .-0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 Vq > Vcc) . 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through each Vcc oi' GND . ±100 mA 

Maximum power dissipation at = 65®C (in still air) (see Note 3): DGG package . 0.85 W 

DL package . 1.2 W 

Storage temperature range, Tgtg . -66°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150^*0 and a board trace length of 750 mils. 
For more information, refertothe Package T/jerma/Cons/deraf/ons application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


I __i 

MIN 

MAX 

UNIT 1 

Vcc 

Supply voltage 

Operating 

2 

3.6 

WM 

Data retention only 

1.5 


V|H 

High-level input voltage 

Vcc-2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc-2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

5.5 

V 

Vo 

Output voltage 

High or low state 

0 

Vcc 


3-state 

0 

5.5 


lOH 

High-level output current 

Vcc-2.7 V 

-12 

mA 

> 

CO 

H 

o 

o 

> 

-24 

lOL 

Low-level output current 

Vcc-2.7 V 

12 

mA 

> 

CO 

O 

O 

> 

24 

At/AV 

Input transition rise or fall rate 


0 

5 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

“C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN74LVCH16245A 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions, 
t All typical values are at Vcc ■ 3.3 V, Ta « 25°C. 

§ For I/O ports, the parameter Iqz includes the Input leakage current. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, C|. = 50 pF (unless otherwise noted) (see Figure 1) 



t Skew tjetween any two outputs of the same package switching In the same direction. This parameter Is warranted but not production tested. 

operating characteristics, Vcc = 3.3 V, Ta = 25°C 
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SN74LVCH16245A 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCES063- DECEMBER 1995 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 0 

500 0 



6V 

O Open 


9 GND 


TEST 

SI 

Ipd 

Open 

tpLZ/tpZL 

6V 

tPHZ/tPZH 

GND 


LOAD CIRCUIT 


Timing 

Input 


Data 

Input 



t - 

■1.5V 

k-—4 

1— ;-►! 

j Isu ^ 
1 

th 1 


^1.5V 


Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


_^^1.5 V ^| ^1.5V 


tpLH —{4- 
Output 


I’ 

W-N—tpHL 




-VOH 
1.5 V 

VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


2.7 V 
OV 


2.7 V 
OV 


2.7 V 
■ OV 



Output 

Control 

(low-level 

enabling) 


Output 
Waveform 1 
SI at 6 V 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 




tpZL“H I ^ 

I ^ 

I_ 


2.7 V 


OV 


2.7 V 


OV 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR ^ 1 0 MHz, Zq = 50 O, tr ^ 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpHZ are the same as tdig. 

tpzL and tpzn are the same as ten- 

tpLH and tpHL are the same as tpc|. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74LVCR162245 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCES047-AUGUST 1995 


• Member of the Texas Instruments 
Wldebus^** Family 

• EPIC^** (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3-3 V, Ta = 25*^0 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA Per 
JEDEC Standard JESD-17 

• Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Ail Outputs Have Equivalent 26-Q Series 
Resistors, So No External Resistors Are 
Required 

• Package Options Include Plastic Shrink 
Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 16-bit (dual-octal) noninverting bus 
transceiver Is designed for 2.7-V to 3.6-V Vcc 
operation. 

The SN74LVCR162245 is designed for asynchronous communication between data buses. The control 
function implementation minimizes external timing requirements. 

This device can be used as two 8-blt transceivers or one 16-bit transceiver. It allows data transmission from the 
A bus to the B bus or from the B bus to the A bus, depending upon the logic level at the direction-control (DIR) 
input. The output-enable (OE) input can be used to disable the device so that the buses are effectively Isolated. 

All outputs, which are designed to sink up to 12 m A, include 26-Q resistors to reduce overshoot and undershoot. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the hIgh-Impedance state during power up or power down, 0€ should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVCR162245 is characterized for operation from -40®C to 85®C. 



EPIC and Widebus are a trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74LVCR162245 
16-BIT BUS TRANSCEIVER 
WITH. 3-STATE OUTPUTS 

SCES047-AUGUST 1995_ 


FUNCTION TABLE 
(each 8-bit section) 


1 INPUTS 

nOBDATinKI 


DIR 


L 

L 

B data to A bus 

L 

H 

A data to B bus 

H 

X 

isolation 


logic symbolt logic diagram (positive logic) 
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SN74LVCR162245 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCES047-AUGUST 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -O-S V to 4.6 V 

Input voltage range, VI: Except I/O ports (see Note 1) . -0.5 V to Vcc + 4.6 V 

I/O ports (see Notes 1 and 2) . -0.6 V to Vcc + 0-5 V 

Output voltage range, Vq (see Notes 1 and 2) .. -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0) .. —..... -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .... .................. ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) - ...... ±50 mA 

Continuous current through Vcc or GND... ±100 mA 

Maximum power dissipation at Ta = 66®C (in still air) (see Note 3): DGG package ... 0.85 W 

DL package ... 1.2 W 

Storage temperature range, Tgtg . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The Input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150*’C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations apgWcaWon note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

maamm 

V 

V|H High-level input voltage 

Vcc “2.7 V to 3.6 V 

2 

V 

V|L Low-level input voltage 

Vcc-2.7 V to 3.6 V 

0.8 

V 

V| Input voltage 

o 

< 

O 

o 

V 

Vq Output voltage 

o 

< 

o 

o 

V 

Iqh High-level output current 

Vcc-2.7 V 

-8 

mA 

> 

CO 

H 

o 

-12 

Iql Low-level output current 

Vcc-2.7 V 

8 

mA 

VCC-3V 

12 

At/AV Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

lO 

00 

o 

1 



NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN74LVCR162245 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCES047-AUGUST 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

IOH=~100hA 

MIN to MAX 

VcC-0.2 

V 

Iqh = “'4 mA, V|H SB 2 V 

2.7 V 

2.2 

IOH = --8mA, V|h-2V 

2.7 V 

2 

Iqh =-6 mA, V|h = 2V 

3V 

2.4 

IOH=-12mA, V|h = 2V 

3V 

2 

VoL 

lOH ““IOOmA 

MIN to MAX 

0.2 

V 

Iqh =-4 mA, V|l = 0.8V 

2.7 V 

0.4 

Iqh =-8 mA, V|l = 0.8V 

2.7 V 

0.6 

Iqh =-6 mA, V|l = 0.8V 

3V 

0.55 

Iqh =-■•2 mA, V|i_ = 0.8V 

3V 

0.8 

l| 

V| = Vcc or GND 

3.6 V 

±5 

)iA 

l|{hold) 

V| - 0.8 V 

3V 

75 

HA 

> 

CM 

li 

> 

-75 

V| = 0to3.6V 

3.6 V 

±500 

mA 

ioz§ 

Vq = Vcc or GND 

3.6 V 

±10 

mA 

Icc 

V|* Vcc or GND, Io = 0 

3.6 V 

20 

pA 

Alec 

One input at Vcc - 0-6 V, Other inputs at Vcc or GND 

2.7 V to 3.6 V 

500 

pA 


Control inputs 

V|»Vcc or GND 

3.3 V 

2.5 

pF 

1^911 

A or B ports 

Vo = Vcc or GND 

3.3 V 

3.5 

pF 


t For conditions shown as MiN or MAX, use the appropriate values under recommended operating conditions, 
t All typical values are at Vcc • 3.3 V, Ta ■ 25”C. 

§ For I/O ports, the parameter Iqz includes the input leakage current. 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

UNIT 


MIN 

MAX 1 

MIN 

MAX 


tpd 

Aor B 

Bor A 

1.5 


1.5 

8.5 

ns 

4n 

OE 

Aor B 

1.5 

9 

1.5 

10 

ns 

tdis 

OE 

Aor B 

1.5 


1.5 

8.5 

ns 


operating characteristics, Vcc = 3-3 V = 25°C 


PARAMETER | 

TEST CONDITIONS 

Cpd Povi/er dissipation capacitance per transceiver 

Outputs enabled 

CL = 50pF, f SB 10 MHz 

Outputs enabled 


TYP UNIT 


20 
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SN74LVCR162245 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCES047-AUGUST 1995 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


C 

6V 

TEST 

SI 

5000 SI/ 

O Open 

tPLH/tpHL 

Open 

' O GND 

tpLZ/tpZL 

6V 



tPHZ/tpZH 

GND 


5000 


LOAD CIRCUIT FOR OUTPUTS 



Timing Input 


Data Input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 



tPLH -]♦ 


I 

I 

- 1 - 

I 

tpHL-K 


1.5 V 


M 





‘PHL 



N—Pj-tPLH 



2.7 V 
OV 

VOH 

VOL 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI ateV 
(see Note B) 

Output 
Waveform 2 
SlatGND 
(see Note B) 




tPZL- 


tPLZ-*! )♦- 


I |^ l-»-0-3V 

I tPHZ 

tpZH |4~ I 


2.7 V 
OV 

3V 

VOL 

VOH 


oy 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq » 60 Q, t^ < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ and tpHZ are the same as t(jis. 

tpzL and ipzH are the same as tden- 

tpHL and tpLH are the same as tp^j. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVC16373 
16-BIT TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

_SCAS31 SB - NOVEMBER 1993 - REVISED JULY 1995 


• Member of the Texas Instruments 
Wldebus^** Family 

• EPIC^^ (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25"C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25X 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic 300-mll 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 16-bit transparent D-type latch is designed 
for 2.7-V to 3.6-V Vcc operation. 

The SN74LVC16373 is particularly suitable for 
implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. It 
can be used as two 8-bit latches or one 16-bit 
latch. When the latch-enable (LE) input is high, the 
Q outputs follow the data (D) Inputs. When LE is 
taken low, the Q outputs are latched at the levels 
set up at the D inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

OE does not affect internal operations of the latch. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data Inputs at a valid logic level. 

The SN74LVC16373 is characterized for operation from --40°C to 85°C. 


DGG OR DL PACKAGE 
(TOP VIEW) 


1Q1 [ 2 
1Q2[ 3 
GND[ 4 
1Q3[ 5 
1Q4[ 6 
Vcc[ 7 
1Q5[8 

1Q6[ 9 
GND [ 10 
1Q7[ 11 
IQsi 12 
2Q1 [ 13 
2Q2 [ 14 
GND [ 15 
2Q3 [ 16 
2Q4 [ 17 
Vcc[ 18 
2Q5 [ 19 
2Q6[ 20 
GND [ 21 
2Q7[ 22 
2Q8 [ 23 
20E [ 24 


] 1LE 
] 1D1 
] 1D2 

Ignd 

] 1D3 
430 1D4 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 


] Vcc 
] 1D5 
] 1D6 

Ignd 

] 1D7 
] IDS 
]2D1 
]2D2 

]gnd 

]2D3 
320 2D4 
31 


] Vcc 
30 ] 2D5 
29 ] 2D6 
28 ] GND 
27 ] 2D7 
26 ] 2D8 
25 ] 2LE 



EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCTION DATA Information la current as of publication date. 

Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74LVC16373 

16-BIT TRANSPARENT D-TYPE UTCH 
WITH 3-STATE OUTPUTS 

SCAS31 SB - NOVEMBER 1993 - REVISED JULY 1995_ 
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SN74LVC16373 
16-BIT TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

_SCAS31 SB - NOVEMBER 1993 - REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc • • • -.... = .o»..... -0.5 V to 4.6 V 

Input voltage range, V) (see Note 1) ...... -0.5 V to 4.6 V 

Output voltage range, Vq (see Notes 1 and 2) .. -0.5 V to Vqc + 0.5 V 

Input clamp current, I|k (V| < 0) ...... —........... -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) ........................................... ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) ... ±50 mA 

Continuous current through Vqq or GND.. ±100 mA 

Maximum power dissipation at = 55®C (In still air) (see Note 3): DGG package... 0.85 W 

DL package . 1.2 W 

Storage temperature range, Tstg . -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150*^0 and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 


V 

V|H High-level Input voltage 

Vqc = 2.7 V to 3.6 V 

2 

V 

V|L Low-level input voltage 

Vqc = 2.7 V to 3.6 V 

0.8 

V 

V| Input voltage 

o 

< 

O 

o 

V 

Vq Output voltage 

o 

< 

o 

o 

V 

lOH High-level output current 

Vqc = 2.7 V 

-12 

mA 

< 

o 

o 

n 

CO 

< 

-24 

Iql Low-level output current 

Vqc = 2.7 V 

12 

mA 

> 

CO 

II 

O 

O 

> 

24 

At/AV Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

“C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN74LVC16373 

16-BIT TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCAS31 SB - NOVEMBER 1993 - REVISED JULY 199S_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

lOH 

MIN to MAX 

Vcc-0.2 

V 

IOH=-12mA 

2.7 

2.2 

3 

2.4 

Iqh « -24 mA 

3 

2 

VoL 

lOL* 100 

MIN to MAX 

0.2 

V 

IOL“12mA 

2.7 

0.4 

Iql * 24 mA 

3 

0.55 

l| 

V|*Vcc or GND 

3.6 

±5 

HA 

*l(holcl) Data Inputs 

V|«0.8V 

3 

75 

pA 

< 

n 

lO 

< 

-75 

>OZ 

Vq = V(3Q or GND 

3.6 

±10 

pA 

Ice 

V| = VccorGND, Io»0 

3.6 

40 

pA 

Alec 

One input at Vcc “ 0.6 V, Other inputs at Vcc or GND 

3Vto3.6V 

500 

pA 

0 \ 

V|«VccorGND 

3.3 

3.5 

pF 

Co 

Vq* Vcc or GND 

3.3 

7 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions, 
t All typical values are at Vcc - 3-3 V, Ta - 25'’C. 


timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 




Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

UNIT 



MIN MAX 

MIN MAX 



Pulse duration, LE high 

4 

4 

ns 

Isu 

Setup time, data before LEi 

2 

2 

ns 

th 

Hold time, data after LEi 

2 

2 

ns 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Cl = 50 pF (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

UNIT 


MIN 

MAX 

MIN MAX 


Ipd 

D 

Q 

1.5 

7 

8 


LE 


2 

8 

9 


len 

OE 

Q 

1.5 

8 

9 

ns 

idis 

OE 

Q 

1.5 

7 

8 

ns 


operating characteristics, = 25°C 


PARAMETER | 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per latch 

Outputs enabled 

CL = 50pF, f= 10 MHz 

20 

P*" 

Outputs disabled 

4 
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SN74LVC16373 
16-BIT TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

_SCAS31 SB - NOVEMBER 1993- REVISED JULY 1995 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 

Cl = 50 pF 
(see Note A) 


50^ 

5000 


O 5V 

SI o Open 
Q GND 


TEST 

SI 

tpd 

tpLZ/tpZL 

IPHZftPZH 

open 

6V 

GND 


LOAD CIRCUIT FOR OUTPUTS 




VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 




2.7 V 
. OV 


_L/ 


—►{- *PHL 

I Vl- VqH 

1.5 V 1 X-1.5V 

VOL 


tPHLH^ K—»j-‘PLH 




VOH 

1.5 V 

-VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI ate V 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


tPZL -*1 




2.7 V 
OV 


I 


-t-»» 

IJ?”-*' I*- 




VOH-0-3V 


VOH 


«ov 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 
B. 


C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq * 50 Q, tf ^ 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpHZ ^re the same as tdis- 

tpzL and tp2H are the same as ten- 

tpLH and tpHL are the same as tp^. 


Figure 1. Load Circuit and Voitage Waveforms 
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I • Member of the Texas Instruments 

I Wldebus^** Family 

I • EP/C^^ (Enhanced-Performance Implanted 

I CMOS) Submicron Process 

I • Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25"C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25"C 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 16-bit edge-triggered D-type flip-flop Is 
designed for 2.7-V to 3.6-V Vcc operation. 

The SN74LVC16374 is particularly suitable for 
Implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers, it 
can be used as two 8-bit flip-flops or one 16-bit 
flip-flop. On the positive transition of the clock 
(CLK) input, the Q outputs of the flip-flop take on 
the logic levels set up at the data (D) inputs. 


SN74LVC16374 

16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

__SCAS316B- NOVEMBER 1993- REVISED JULY 1995 


DGG OR DL PACKAGE 
(TOP VIEW) 



A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVC16374 is characterized for operation from ~40®C to 85®C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Infoimation Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN74LVC16374 

16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

_SCAS316B - NOVEMBER 1993 - REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .-0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) ... -0.5 V to 4.6 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0) ... —................ -50 mA 

Output clamp current, Iqk (Vq < 0 01'Vq > Vcc) .-_-. ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc or GND . ± 100 mA 

Maximum power dissipation at = 55®C (In still air) (see Note 3): DGG package . 0.85 W 

DL package . 1.2 W 

Storage temperature range, Tstg ... -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150*’C and a board trace length of 750 mils. 
For more information, refer to the Package r/ierma/Co/is/oferaf/ons application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 


V 

V|H High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

V||_ Low-level input voltage 

Vcc “ 2.7 V to 3.6 V 

0.8 

V 

V| Input voltage 

0 Vcc 

V 

Vq Output voltage 

0 Vcc 

V 

Iqh High-level output current 

Vcc = 2.7 V 

-12 

mA 

VCC = 3V 

-24 

Iql Low-level output current 

Vcc = 2.7 V 

12 

mA 

O 

O 

II 

CO 

< 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

"C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN74LVC16374 

16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS316B - NOVEMBER 1993 - REVISED JULY 1995_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t For conditions shown as MiN or MAX, use the appropriate vaiues under recommended operating conditions, 
t Aii typical vaiues are at Vcc ” 3-3 V, Ta - 25°C. 


timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 



switching characteristics over recommended operating free-air temperature range, C|, = 50 pF 
(unless otherwise noted) (see Figure 1) 
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SN74LVC16374 

16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS316B - NOVEMBER 1993 - REVISED JULY 1995 


operating characteristics, Vqc = 3.3 V, Ta = 25®C 


PARAMETER 


Outputs enabled 


Outputs disabled 


Cpd Power dissipation capacitance per flip-flop 


TEST CONDITIONS 


CL*60pF, f= 10MHz 


TYP UNIT 


22 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 

Cl = 50 pF 
(see Note A) 


O 6V 

SI ^ o Open 
Q GND 


TEST 

SI 

tpd 

tPLZ/tpZL 

tPHZ/tPZH 

Open 

6V 

GND 


LOAD CIRCUIT FOR OUTPUTS 


Timing Input 



Input 1.5 V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Data Input 


J/- 

¥1.5V 

-ov 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


- tpHL 

-VoH 

r 1.5 V 

>-VoL 

— tPLH 

/-VoH 

f 1.5 V 
-VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


tPZL -►! K-- 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


I I tPLZ-»j ( 4 - 


J I 

\1.5V I 


VOL + 0.3V 


l^tPHZ -»! |4- 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 

E. tpLZ and tpHZ are the same as tdis- 

F. tpzL and tpzH are the same as ten- 
G- tPLH £ind tpHL are the same as tpd- 

Figure 1. Load Circuit and Voitage Waveforms 
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• Member of the Texas Instruments 
Wldebus^** Family 

• EPIC^'* (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25®C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 26®C 

• Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 


• Supports Mixed-Mode Signal Operation on 
Ail Ports (5-V Input/Output Voltage With 
3.3-VVcc) 

• Package Options inciude Piastic 300-mil 
Shrink Smaii-Outiine (DL) and Thin Shrink 
Small-Outllne (DGG) Packages 


description 

This 16-bit buffer/driver is designed for 2.7-V to 
3.6-V Vcc operation; it can interface to a 6-V 
system environment. 

The SN74LVC16540 provides a high- 
performance bus interface for wide datapaths. 

The 3-state control gate is a 2-Input AND gate with 
active -lo w inp uts so that if either output-enable 
(OE1 or OE2) input is high, all corresponding 
outputs are in the high-impedance state. 


SN74LVC16540 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS349A- MARCH 1994-■ REVISED JULY 1995 


DGG OR DL PACKAGE 
crop VIEW) 


ioeT 

1Y1 

1Y2 

GND 

1Y3 

1Y4 

Vcc 9 
lYSy 
1Y6 
GND 
1Y7 
1Y8 
2Y1 
2Y2 
GND 9 
2Y3y 
2Y4 

Vcc 9 

2Y5 

2Y6Q 

GND 

2Y7 

2Y8Q 

20EiQ 


U 


48 ] 10E2 
47 ] 1A1 
46 I 1A2 
45 ] GND 
44 ] 1A3 
43 ] 1A4 
42 ] Vcc 
41 11A5 
40 11A6 
39 1 GND 
38 ] 1A7 
37 ] 1A8 
36 ]2A1 
35 ]2A2 
34 ] GND 
33 ] 2A3 
32 ] 2A4 
SI 1 Vcc 
30 ]2A5 
29 ] 2A6 
28 ] GND 
27 ] 2A7 
26 ]2A8 
25 ]2SE2 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74LVC16540 is characterized for operation from -40‘’C to 85°C. 


FUNCTION TABLE 
(each 8-bit section) 


I INPUTS 1 

OUTPUT 

Y 

OE1 


A 

L 

L 

L 

H 

L 

L 

H 

L 

H 

X 

X 

Z 

X 

H 

X 

z 


^RCandWidebusaretradejTiajks^ 


PRODUCT PREVIEW information concams products In tho formativo or 

a n phase of development Characterietie data and other 
ficatlone are design goals. Texas Instruments reserves the right to 
)e or discontinue these products without notice. 


^TIexas 

Instruments 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright 01995, Texas Instruments Incorporated 


9-59 


PRODUCT PREVIEW 





PRODUCT PREVIEW 


SN74LVC16540 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS349A~ MARCH 1994- REVISED JULY 1995 


logic symbolt 

1 


10E1 

10E2 

20 ]^ 

20E2 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


48 


24 


25 


47 


46 


44 


43 


41 


40 


38 


37 


36 


35 


33 


32 


30 


29 


27 


26 




EN1 


EN2 


1 IV 








1 2V 









1 

2 


3 


5 


6 


8 


9 


11 

_ 

12 

_ 

13 

_ 

14 


16 

_ 

_ 

17 

_ 

19 

_ 

20 

_ 

22 

_ 

23 


1Y1 

1Y2 

1Y3 

1Y4 

1Y5 

1Y6 

1Y7 

1Y8 

2Y1 

2Y2 

2Y3 

2Y4 

2Y6 

2Y6 

2Y7 

2Y8 


logic diagram (positive logic) 




tlhis symbol is in accordance with ANSi/IEEE Std 91-1984 and 
lEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqo .. -0.5 V to 6.5 V 

Input voltage range, Vj .. . -0.5 V to 6.5 V 

Voltage range applied to any output in the high-impedance state 

or power-off state, Vq (see Note 1) . -0.5 V to 6.5 V 

Voltage range applied to any output in the high 

or low state, Vq (see Notes 1 and 2) .. -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0) .... -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ... ±^0 

Continuous output current, Iq (Vq = 0 to Vcc) . 

Continuous current through Vcc or GND. ±100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): DGG package . 0.85 W 

DL package . 1.2 W 

Storage temperature range, Tgtg . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, referto the Package Thermal Considerations appWcaWon note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LVC16540 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS349A - MARCH 1994 - REVISED JULY 1995 


recommended operating conditions (see Note 4) 


I 

MIN MAX 

UNIT 

Vcc Supply voltage 

Operating 

2 3.6 

V 

Data retention only 

1.5 

V|H High-level Input voltage 

Vcc “2.7 V to 3.6 V 

2 

V 

V|L Low-level input voltage 

Vcc “2.7 V to 3.6 V 

0.8 

V 

V| Input voltage 

0 6.5 

V 

Vq Output voltage 

o 

< 

O 

O 

V 

•oh High-level output current 

Vcc “2.7 V 

-12 

mA 

> 

CO 

O 

O 

> 

-24 

Iql Low-level output current 

Vcc “2.7 V 

12 

mA 

> 

CO 

II 

O 

O 

> 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

“C 


NOTE 4: Unused control Inputs must be held high or low to prevent them from floating. 


eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

vect 

MIN TYPt MAX 

UNIT 

VOH 

Iqh “-lOOfVV 

MIN to MAX 

Vcc-0.2 

V 

IOH=-12mA 

2.7 V 

2.2 

3V 

2.4 

I0H“-24 mA 

3V 

2.2 

VoL 

1 

o 

o 

li 

P 

MIN to MAX 

0.2 

V 

Iql “12 mA 

2.7 V 

0.4 

Iql “ 24 mA 

3V 

0.55 

i| 

V|-5.5VorGND 

3.6 V 

±5 

HA 

•l(hold) Data inputs 

V|-0.8V 

3V 

75 

mA 

V|-2V 

-75 

•oz 

Vq “ 5.5 V or GND 

3.6 V 

±10 

mA 

•cc 

Vi = VccorGND, IO = 0 

3.6 V 

40 

mA 

Alec 

One input at Vcc ~ V, Other Inputs at Vcc 

2.7 V to 3.6 V 

500 

pA 

Ci 

Vi- Vcc or GND 

3.3 V 


PF 

Co 

Vq “ Vcc or GND 

3.3 V 


PF 


t For conditions shown as MiN or MAX, use the appropriate vaiues under recommended operating conditions, 
t Aii typical values are measured at Vcc ■ 3.3 V, Ta = 25‘’C. 
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SN74LVC16541 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS350A- MARCH 1994- REVISED JULY 1995 


Member of the Texas Instruments 
Widebus^** Family 

EP/C^M (Enhanced-Performance Implanted 

CMOS) Submicron Process 

Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 
Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25X 
Bus Hold on Data Inputs Eliminates the 
Need for External Puilup/Pulldown 
Resistors 

Supports Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output Voltage With 
3.3-VVcc) 

Package Options Include Plastic 300-mll 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 


description 


DGG OR DL PACKAGE 
(TOP VIEW) 


This 16-bit buffer/driver is designed for 2.7-V to 
3.6-V Vqq operation; it can interface to a 5-V 
system environment. 

The SN74LVC16541 is a noninverting 16-bit 
buffer composed of two 8-bit sections with 
separate output-enable signals. For ei ther 8-bit 
b uffer sect ion, t he tw o outp ut-enable (10E1 and 
10E2 or 20E1 and 20E2) inputs must both be low for the corresponding Y outputs to be active. If either 
output-enable input is high, the outputs of that 8-bit buffer section are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE shouid be tied to Vqq through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVC16541 is characterized for operation from -40°C to 85®C. 


ioeT[ 

1 48LJ 

1Y1 [ 

2 

47 ] 

1Y2[ 

3 

46 j 

gnd[ 

4 

45 ] 

1Y3[ 

5 

44 j 

1Y4[ 

6 

43] 

Vcci 

7 

42 j 

1Y5[ 

8 

41; 

1Y6t 

9 

40 ! 

gnd[ 

10 

39 ! 

1Y7[ 

11 

38 ! 

1Y8[ 

12 

37 ; 

2Y1 [ 

13 

36 ! 

2Y2t 

14 

35 ! 

gnd[ 

15 

34] 

2Y3[ 

16 

33 ] 

2Y4[ 

17 

32 ] 

Vcci 

18 

31] 

2Y5[ 

19 

30 ] 

2Y6[ 

20 

29 ] 

gnd[ 

21 

28 ] 

2Y7[ 

22 

27] 

2Y8[ 

23 

26 ] 

20E1 [ 

24 

25] 


FUNCTION TABLE 
(each 8-blt section) 


INPUTS 1 

OUTPUT 

Y 

OE1 

0^ 

A 

L 

L 

L 

L 

L 

L 

H 

H 

H 

X 

X 

Z 

X 

H 

X 

z 


^PI^in^^idebu^reU|ademark^nexasJj^^ 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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PRODUCT PREVIEW 


SN74LVC16541 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

logic symbolt logic diagram (positive iogic) 


10E1 

10E2 

2MT 

20E2 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


48 


24 


25 


47 


46 


44 


43 


41 


40 


38 


37 


36 


35 


33 


32 


30 


29 


27 


26 


EN1 


EN2 


1 IV 








> 

CM 









3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 


1Y1 

1Y2 

1Y3 

1Y4 

1Y5 

1Y6 

1Y7 

1Y8 

2Y1 

2Y2 

2Y3 

2Y4 

2Y5 

2Y6 

2Y7 

2Y8 



1Y1 


To Seven Other Channels 



2Y1 


To Seven Other Channels 


absoiute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . “0-5 V to 6.5 V 

Input voltage range, V| .. -0.5 V to 6.5 V 

Voltage range applied to any output in the high-impedance state 

or power-off state, Vq (see Note 1) . -0.5 V to 6.5 V 

Voltage range applied to any output in the high 

or low state, Vq (see Notes 1 and 2) . -0.5 V to Vqc + 0*5 V 

Input clamp current, I|k (V| < 0) .. -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . 

Continuous output current, Iq (Vq = 0 to Vcc) . 

Continuous current through Vcc or GND.. ±100 mA 

Maximum power dissipation at T^ = 55®C (in still air) (see Note 3): DGG package . 0.85 W 

DL package . 1.2 W 

Storage temperature range, Tstg . -65®C to 150®C 


t Stresses beycnd these listed under “absclute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more Information, refer to the Package Thermal Considerations agpWeaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LVC16541 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS350A-MARCH 1994- REVISED JULY 1995 


recommended operating conditions (see Note 4) 


- 1 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

Operating 

2 

3.6 

u 

Data retention only 

1.5 


V|H 

High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

V|L 

Low-level input voltage 

Vcc = 2.7 V to 3.6 V 

0.8 

V 

V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 

lOH 

High-level output current 

Vcc-2.7 V 

-12 

mA 

> 

CO 

II 

O 

O 

> 

-24 

lOL 

Low-level output current 

Vcc = 2.7 V 

12 

mA 

> 

CO 

II 

O 

O 

> 

24 


At/Av 

Input transition rise or fali rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

“C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 


eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

Vqh 

IOH = --100mA 

MIN to MAX 

VCC“0.2 

V 

IOH = -12mA 

2.7 V 

2.2 

3V 

2.4 

Iqh = -24 mA 

3V 

2.2 

Vql 

IOL“ 100 pA 

MIN to MAX 

0.2 

V 

•OL= “^2 mA 

2.7 V 

0.4 

Iql = 24 mA 

3V 

0.55 

ll 

V| = 5.5VorGND 

3.6 V 

±5 

pA 

l|(hold) Data inputs 

V| = 0.8V 

3V 

75 

mA 

> 

CM 

II 

> 

-75 

•oz 

Vo = 6.5VorGND 

3.6 V 

±10 

pA 

icc 

V| = VccorGND, Io = 0 

3.6 V 

40 

pA 

Alec 

One Input at Vcc “ 0.6 V, Other inputs at Vcc or GND 

2.7 V to 3.6 V 

500 

pA 

Ci 

V| = Vcc orGND 

3.3 V 


PF 

Co 

Vo = Vcc or QND 

3.3 V 


PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions, 
t All typical values are measured at Vcc - 3-3 V. Ta = 25-C. 
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• Member of the Texas Instruments 
Wldebus'^** Family 

• EPIC^** (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25®C 

• IVpical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25®C 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic 300-mll 
Shrink Small-Outllne (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 16-bit registered transceiver is designed for 
low-voltage (3.3-V) Vcc operation. 

The SN74LVC16543 can be used as two 8-bit 
transceivers or one 1 6-bit tra nsceiver. Separate 
l atch-en ab le (LEA B or LEBA) and output-enable 
(OEAB or OEBA) inputs are provided for each 
register to permit independent control in either 
direction of data flow. 


SN74LVC16543 
16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS317A-NOVEMBER 1993- REVISED OCTOBER 1995 


DQQ OR DL PACKAGE 
(TOP VIEW) 


l UEAE 

IHAB 

iUeab 

GND 

1A1 

1A2 

Vcc 

1A3 

1A4 

1A5 

GND 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

GND 

2A4 

2A5 

2A6 

Vcc 

2A7 

2A8 

GND 

25EAB 

2LEAB 

20EAB 


i 5Eba 

i Eeba 

iCeba 

GND 

1B1 

1B2 

Vcc 

1B3 

1B4 

1B5 

GND 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

GND 

2B4 

2B5 

2B6 

Vcc 

2B7 

2B8 

GND 

2 CEBA 

2LEBA 

20EBA 


The A-to-B enable (CEAB) Input must be low in 

order to enter data from A or to output data from r ^ ; fSSS- 

B. If CE^ is low and LE^ is low. the A-to-B 20EAB _29p 20EBA 

latches are tr anspar ent; a subsequent low-to-high 
transition of LEAB puts t he A latche s in the 
storage mode. With CEAB and OEAB both low, 

the 3-state B outputs are active a nd reflect the d ata p resent at the output of the A latches. Data flow from B to 
A is similar but requires using the CEBA, LEBA, and OEBA inputs. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqq through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVC16543 is characterized for operation from -40®C to 85®C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA information Is currant as of publication data. 
Products conform to spacifications par tha tarms of Taxas instrumants 
standard warranty. Production proc^n^ doss not nacassarily Ineluda 
tasting of all paramatars. 
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SN74LVC16543 

16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS317A - NOVEMBER 1993 - REVISED OCTOBER 1995 


FUNCTION TABLEt 
(each 8-bit section) 


INPUTS 

OUTPUT 

B 

CEAB 

LEAB 

OEAB 

A 

H 

X 

X 

X 

Z 

X 

X 

H 

X 

z 

L 

H 

L 

X 

Bo^ 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 


t A-to-B data flow is show n; B-to-A flow c ontr ol is the 
same except that It uses CEBA, LEBA, and OEBA. 
t Output level before the indicated steady-state input 
conditions were established 
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SN74LVC16543 
16>BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS317A- NOVEMBER 1993 - REVISED OCTOBER 1995 


logic symbolt 


10EBA 

1 CEBA 

ILlBA 

10EAB 

llEAB 

20EM 

2CiBA 

2Ll^ 

20Era 

2CEi^ 

2i:e^ 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


56 


54 


55 


29 


31 


27 


10 


12 


13 


14 


15 


16 


17 


19 


20 


21 


23 


24 




30 


28 




26 


1EN3 
G1 
NiC5 
M2EN4 


G2 
N 2 C 6 
M7EN9 


G7 


^7011 
8EN10 
G 8 
8C12 


V3 5D 

6 D 4 V 








V9 11D 

12D 10V 









-4>- 






-4*►- 








52 


51 


49 


48 




47 




45 


43 


42 


41 


40 


38 


37 


34 


33 


1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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SN74LVC16543 

16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 


SCAS317A- NOVEMBER 1993- REVISED OCTOBER 1995 



To Seven Other Channels 
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SN74LVC16543 
16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS317A- NOVEMBER 1993 - REVISED OCTOBER 1995 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc .-..... — .... -0.5 V to 4.6 V 

Input voltage range, Vi; Except I/O ports (see Note 1) ....... -0.5 V to 4.6 V 

I/O ports (see Notes 1 and 2) . -0.5 V to Vcc + V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 

Continuous current through Vcc or GND . ±100 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DGG package . 1 W 

DL package . 1.4 W 

Storage temperature range, Tgtg . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations aipp\\ca\:\or\ note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

2.7 3.6 

V 

V|H High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

V||_ Low-level input voltage 

Vcc = 2.7 V to 3.6 V 

0.8 

V 

V| Input voltage 

O 

O 

V 

Vq Output voltage 

0 Vcc 

V 

IqH High-level output current 

Vcc = 2.7 V 

-12 

mA 

> 

CO 

II 

O 

O 

> 

-24 

Iql Low-level output current 

Vcc = 2.7 V 

12 

mA 

> 

CO 

II 

O 

O 

> 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

“C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN74LVC16543 

16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS317A - NOVEMBER 1993 - REVISED OCTOBER 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

IOH = --100pA 

MiN to MAX 

VcC-0.2 

V 

Iqh =-12 mA 

2.7 V 

2.2 

3V 

2.4 

lOH = -24 mA 

3V 

2 

VoL 

Iql* 100 pA 

MiN to MAX 

0.2 

V 

IOL= 12 mA 

2.7 V 

0.4 

Iql * 24 mA 

3V 

0.55 

ll 

Control inputs 

V| = Vcc orGND 

3.6 V 

±5 

mA 

l|(hold) 

A or B ports 

V| = 0.8 V 

3V 

75 

pA 

V| = 2 V 

-75 

'oz§ 

Vq = Vqo or GND 

3.6 V 

±10 

mA 

Ice 

V| = Vcc orGND, IO = 0 

3.6 V 

40 

mA 

Alec 

One input at Vcc “ 0.6 V, Other inputs at Vcc or GND 

3Vto3.6V 

500 

mA 

Ci 

Control inputs 

V| = Vcc orGND 

3.3 V 

3 

pF 

Cio 

A or B ports 

Vo = Vcc or C3ND 

3.3 V 

7 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions, 
t All typical values are at Vcc = “ 3-3 V, Ta - 25°C. 

§ For I/O ports, the parameter Iqz includes the Input leakage current. 


timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 




Vcc = 3.3 V 
±0.3V 

Vcc = 2.7 V 

UNIT 



MiN MAX 

MIN MAX 


tw 

Pulse duration, LE or CE low 

4 

4 

ns 

Isu 

Setup time. Data before LE, CE 

2 

2 

ns 

th 

Hold time, Data after LE^ ^ 

2 

2 

ns 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3.3 V 
±0.3V 

Vcc = 

2.7 V 

UNIT 


MIN 

MAX 

MIN 

MAX 


Ipd 

A or B 

Bor A 

1.5 

8 

1.5 

9 

ns 

Ipd 

LE 

AorB 

1.5 

9 

1.5 

10 

ns 

len 

CE 

Aor B 

1.5 

9 

1.5 

10 

ns 

Idis 

CE 

AorB 

1.5 

9 

1.5 

10 

ns 

ten 

OE 

AorB 

1.5 

8.5 

1.5 

9.5 

ns 

Idis 

OE 

Aor B 

1.5 

8.5 

1.5 

9.5 

ns 
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SN74LVC16543 
16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS317A- NOVEMBER 1993 - REVISED OCTOBER 1995 


operating characteristics, Vcc = 3.3 V, Ta = 25®C 


PARAMETER 


Cpd Power dissipation capacitance per transceiver 


Outputs enabled 


Outputs disabled 


TEST CONDITIONS 


Cl = 50pF, f = 10MHz 


TYP 

UNIT 

21 

pF 

3.5 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


PARAMETER MEASUREMENT INFORMATION 

O TEST 

500 Q ° Op®" 'P** 

—WV-' _ tPLZftPZL 

Y GND tBUT/tD7U 



TEST 

SI 

tpd 

Open 

tPLZ/tpZL 

6V 

tPHZ/tpZH 

GND 


LOAD CIRCUIT 


Input 

tPLH 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


^ -VoH 

‘tl.SV 
^-VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 



Input 1-5V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 

Control 

(low-level 

enabling) 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
S1 at GND 
(see Note B) 



tpZL-^ |4- I . 

I I «PLZ->| ^ 

_I I I . 


VoL + 0.3 V 


tPHZ-^l k- 


-VoH 

C VOH-0.3V 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


NOTES: A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 Q, tr ^ 2.5 ns, tf ^ 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 

E. tpLZ and tpHZ ar© the same as t^is- 

F. tpzL and tpzH are the same as ten- 
G- tpLH and tpHL are the same as tpd. 
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■ • Member of the Texas Instruments 

■ Wldebus^** Family 

I • EP/C^M (Enhanced-Performance Implanted 
I CMOS) Submicron Process 

I • Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25®C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25"C 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DQG) Packages 

description 

This 16-bit bus transceiver and register is 
designed for iow-voitage (3.3-V) Vcc operation. 

The SN74LVC16646 can be used as two 8-bit 
transceivers or one 16-bit transceiver. The device 
consists of bus transceiver circuits, D-type 
fiip-fiops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
input bus or from the internal registers. 

Data on the A or B bus Is clocked into the registers 
on the low-to-high transition of the appropriate 
clock (GLKAB or CLKBA) Input. Figure 1 
illustrates the four fundamental bus-management 
functions that can be performed with the 
SN74LVC16646. 


SN74LVC16646 
16-BIT BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

SCAS31 SB - NOVEMBER 1993 - REVISED JULY 1995 


DGG OR DL PACKAGE 
crop VIEW) 


idir[ 


56 

110E 

1CLKAB[ 

2 

55 

]1CLKBA 

isab[ 

3 

54 

] 1SBA 

gnd[ 

4 

53 

]GND 

1A1 [ 

5 

52 

] 1B1 

1A2[ 

6 

51 

i 1B2 

VccC 

7 

50 

] Vcc 

1A3[ 

8 

49 

] 1B3 

1A4[ 

9 

48 

] 1B4 

1A5[ 

10 

47 

]1B5 

gnd[ 

11 

46 

]GND 

1A6[ 

12 

45 

] 1B6 

1A7[ 

13 

44 

] 1B7 

1A8[ 

14 

43 

] 1B8 

2A1 [ 

15 

42 

i2B1 

2A2[ 

16 

41 

}2B2 

2A3[ 

17 

40 

]2B3 

GNof 

18 

39 

]GND 

2A4[ 

19 

38 

]2B4 

2A5[ 

20 

37 

]2B5 

2A6[ 

21 

36 

]2B6 

VccC 

22 

35 

] Vcc 

2A7[ 

23 

34 

]2B7 

2A8[ 

24 

33 

]2B8 

GND[ 

25 

32 

]GND 

2SAB[ 

26 

31 

]2SBA 

2CLKAB[ 

27 

30 

]2CLKBA 

2DIR[ 

28 

29 

]20E 


Output-enable (OE) and direction-control (DIR) inputs control the transceiver functions. In the transceiver 
mode, data present at the high-impedance port may be stored In either register or in both. The select-control 
(SAB and SBA) Inputs can multiplex stored and real-time (transparent mode) data. The circuitry used for select 
control eliminates the typical decoding glitch that occurs In a multi|:^er during the transition between stored 
and real-time data. DIR determines which bus receives data when OE is low. In the Isolation mode (OE high), 
A data may be stored In one register and/or B data may be stored in the other register. 

When an output function Is disabled, the input function Is still enabled and can be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vqc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry holds unused or floating data inputs at a valid logic level. 

The SN74LVC16646 Is characterized for operation from -40®C to 85°C. 


^PiC^nd^J/idebu^nBtrademajksonexa^^ 

PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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OE 

L 


DIR 

L 


CLKAB CLKBA 
X X 


SAB 

X 


REAL-TIME TRANSFER 
BUS B TO BUS A 


SBA 

L 



OE DIR CLKAB CLKBA SAB 

L H X X L 

REAL-TIME TRANSFER 
BUS A TO BUSB 


SBA 

X 



OE DIR CLKAB CLKBA SAB SBA 

XX T X X X 

X X X T X X 

H X T t X X 

STORAGE FROM 
A, B, OR A AND B 



OE DIR CLKAB CLKBA SAB SBA 

L L X HorLX H 

L H HorL X H X 

TRANSFER STORED DATA 
TO A AND/ORB 


Figure 1. Bus-Management Functions 
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FUNCTION TABLE 


1 INPUTS 

DATA I/Os 

OPERATION OR FUNCTION 


DIR 

CLKAB 

CLKBA 

SAB 

SBA 

A1THRU A8 

B1THRU B8 

X 

X 

T 

X 

X 

X 

input 

Unspecifiedt 

Store A, B unspecifiedt 

X 

X 

X 

T 

X 

X 

Unspecifiedt 

input 

Store B, A unspecifiedt 

H 

X 

T 

t 


Bi 

input 

Input 

Store A and B data 

H 

X 

HorL 

HorL 


mm 

Input disabled 

input disabled 

isolation, hold storage 

L 

L 

X 

X 

X 

L 



Real-time B data to A bus 

L 

L 

X 

HorL 

X 

H 



Stored B data to A bus 

L 

H 

X 

X 

L 

X 



Real-time A data to B bus 

L 

H 

H or L 

X 

H 

X 



Stored A data to B bus 


t The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled; 
I.e., data at the bus terminals is stored on every low-to-high transition of the clock inputs. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... -0-5 V to 4.6 V 

Input voltage range, V|: Except I/O ports (see Note 1) . -0.5 V to 4.6 V 

I/O ports (see Notes 1 and 2) . -0.5 V to Vcc + V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0-5 V 

Input clamp current, Iik (V| < 0) .. -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . =*^50 

Continuous output current, Iq (Vq = 0 to Vcc) ... ±50 mA 

Continuous current through Vcc or GND . ± 100 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DGG package . 1 W 

DL package . 1.4 W 

Storage temperature range, Tstg . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded If the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 160®C and a board trace length of 750 mils. 
For more information, refer to the Package Therma/Cons/deraf/ons application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 

2.7 3.6 

V 

VjH High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

V|L Low-level input voltage 

Vcc = 2.7 V to 3.6 V 

0.8 

V 

V| Input voltage 

O 

o 

V 

Vq Output voltage 

o 

< 

O 

O 

V 

Iqh High-level output current 

Vcc = 2.7 V 

-12 

mA 

> 

CO 

ii 

O 

O 

> 

-24 

Iql Low-level output current 

Vcc = 2.7 V 

12 

mA 

> 

CO 

II 

O 

O 

> 

24 

At/AV Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

“C 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 


eiectrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcct 

MIN TYPt MAX 

UNIT 

VOH 

Iqh = -100|iA 

MIN to MAX 

VcC-0.2 

V 

Iqh =-12 mA 

2.7 

2.2 

3 

2.4 

Iqh = -24 mA 

3 

2 

VOL 

•OL= 100 pA 

MIN to MAX 

0.2 

V 

Iql = 12 mA 

2.7 

0.4 

Iql = 24 mA 

3 

0.55 

l| 

Control inputs 

V| = Vcc orGND 

3.6 

±5 

mA 

i|(hold) 

A or B ports 

V| = 0.8 V 

3 

75 

pA 

> 

Csl 

II 

> 

-75 

V| = 0 to 3.6 V 

3.6 

±500 

ioz§ 

Vq = Vcc or GND 

3.6 

±10 

HA 

icc 

V| = Vcc orGND, IO = 0 

3.6 

40 

pA 

^'cc 

One input at Vcc “ O-® V, Other inputs at Vcc or GND 

3Vto3.6V 

500 

mA 

Ci 

Control inputs 

V| = Vcc orGND 

3.3 

3 

pF 

Cio 

A or B ports 

Vq = Vcc or GND 

3.3 

7 

PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions, 
t All typical values are at Vcc = 3-3 V, - 25-0. 

§ For I/O ports, the parameter Iqz includes the Input leakage current. 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 



switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 2) 



operating characteristics, Vcc = 3.3 V, Ta = 25°C 
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PARAMETER MEASUREMENT INFORMATION 


500 Q 


S1 


Under Test ^ 

\ -e-v\A/-- 

CL = 50 pF _ 


(see Note A) 

< 500 0 

_ 

_L 


O 6V 
O Open 
O GND 


TEST 

SI 

tpd 

tpLz/tpzL 

tPHZ'tPZH 

open 

6V 

GND 


LOAD CIRCUIT FOR OUTPUTS 




VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 


ZXEIXifi 


2.7 V 
OV 


tPLH -[*—►! }* . »{ *PHL 


/ 


1.5 V 


^-VoH 

1.5 V 

VoL 


tPHL~tM| 


"N ^1.5V 


1/-VoH 

/l.5V 

L -VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


tPZL -*1 




»PZH -P| 




I »PHZ 

k- 




VoL + 0.3 V 


2.7 V 
OV 

3V 

VOL 






1.5 V 




OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


C|_ includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 U tp < 2.5 ns, tf < 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLz and tpHZ are the same as t^is- 

tPZL and tpzH are the same as ten- 

tpLH and tpHL are the same as tp(j. 


Figure 2. Load Circuit and Voitage Waveforms 
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) • Member of the Texas Instruments 
Wldebus^** Family 

• EP/C^m (Enhanced-Performance Implanted 
CMOS) Submicron Process 
• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25"C 
• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25‘»C 
• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 
• Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic 300-mil 
Shrink Small-Outllne (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 16-bit bus transceiver and register is 
designed for low-voltage (3.3-V) Vcc operation. 

The SN74LVC16652 consists of D-type flip-flops 
and control circuitry arranged for multiplexed 
transmission of data directly from the data bus or 
from the internal storage registers. The device can 
be used as two 8-bit transceivers or one 16-bit 
transceiver. 


SN74LVC16652 
16-BIT BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

SCAS319B- NOVEMBER 1993- REVISED JULY 1995 


DGG OR DL PACKAGE 
(TOP VIEW) 


10EAB 

1CLKAB 

1SAB 

GND 

1A1 

1A2 

Vcc 

1A3 

1A4 

1A6 

GfJD 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

GND 

2A4 

2A6 

2A6 

Vcc 

2A7 

2A8 

GND 

2SAB 

2CLKAB 

20EAB 


10EBA 

1CLKBA 

1SBA 

GND 

1B1 

1B2 

Vcc 

1B3 

1B4 

1B5 

GND 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

GND 

2B4 

2B5 

2B6 

Vcc 

2B7 

2B8 

GND 

2SBA 

2CLKBA 

20EBA 


Compl ementary output-enable (OEAB and p i p 

OEBA) inputs control the transceiver functions. 29 2 ^ 

Select-control (SAB and SBA) inputs select 
whether real-time or stored data Is transferred. A 

low input level selects real-time data, and a high input level selects stored data. The circuitry used for select 
control eliminates the typical decoding glitch that occurs in a multiplexer during the transition between stored 
and real-time data. Figure 11llustrates the four fundamental bus-management functions that can be performed 
with the SN74LVC16652. 


EPIC and Widebus are trademarks of Texas Instruments Incoroorated. 


PRODUCTION DATA Information la current aa of publication date. 
Producta conform to specificatlona per the terms of Texas Instruments 
standard warranty. Production proc^ng does not necessarily Include 
testing of all parameters. 
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description (continued) 

Data on the A or B bus, or both, can be stored In the Internal D flip-flops by low-to-high transitions at the 
appropriate clock (CLKAB or CLKBA) inputs regardless of the levels on the select-control or output-enable 
inputs. When SAB and SBA are in the real-time transfer mode, it is also pos sible to store data without using the 
internal D-type flip-flops by simultaneously enabling OEAB and OEBA. in this configuration, each output 
reinforces its input. When ail other data sources to the two sets of bus lines are at high impedance, each set 
of bus lines remains at its last level configuration. 

To ensure the high-impedance state during power up or power down, OEBA should be tied to Wqc through a 
pullup resistor and OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor 
is determined by the current-sinking/current-sourcing capability of the driver. 

Active bus-hold circuitry holds unused or floating data inputs at a valid logic level. 

The SN74LVC16662 is characterized for operation from -40®C to 85®C. 
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OEAB OEBA CLKAB CLKBA SAB SBA 

L L X X X L 

REAL-TIME TRANSFER 
BUS B TO BUS A 


OEAB OEBA CLKAB CLKBA SAB 
H H X X L 

REAL-TIME TRANSFER 
BUS A TO BUS B 






X 1 

— 1 


BUS A 


1 liU 

CQ 

CO 

J “ 



i < _ 



1 il>rT 

1_l|i_1 




OEAB OEBA CLKAB CLKBA SAB SBA 

X H T X X X 

L X X T X X 

L H T T X X 

STORAGE FROM 
A,B,ORAANDB 


OEAB OEBA CLKAB CLKBA SAB 
H L HorL HorL H 


TRANSFER STORED DATA 
TO A AND/ORB 


Figure 1. Bus-Management Functions 
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logic symbolt 


lOlBA 

10EAB 

1CLKBA 

1SBA 

1CLKAB 

1SAB 

20EBA 

20EAB 

2CLKBA 

2SBA 

2CLKAB 

2SAB 

1A1 


1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 


2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


56 




55 


54 


29 


28 


30 


31 


27 


26 


EN1 [BA] 
EN2 [AB] 
t> C3 
G4 

|> C5 
G6 

EN7 [BA] 
EN8 [AB] 
|> C9 
G10 
\> C11 
G12 


>1 


VI 


5D 

6 

1 





10 


12 




13 


14 






15 


16 


17 




19 


20 




21 


23 




24 




3D 


4 1 


>1 


2V 


^1 


V7 


11D 12 


1 12 


10 9D 


10 1 


^1 


8V 


52 


51 


49 


48 


47 


45 


44 


43 


42 


41 


40 


38 


37 


34 


1B1 


1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 


2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 


tjhis symbol is in accordance with ANSI/iEEE Std 91-1984 and iEC Publication 617-12. 


Texas 

iN&ri^ENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


9-86 





SN74LVC16652 
16-BIT BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

_SCAS319B-NOVEMBER 1993- REVISED JULY 1995 


logic diagram (positive iogic) 




-2B1 


To Seven Other Channels 
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FUNCTION TABLE 


1 INPUTS 

DATA l/Ot 

OPERATION OR FUNCTION 

OEAB 

OEBA 

CLKAB 

CLKBA 

SAB 

SBA 

A1 THRU AS 

B1 THRU B8 

L 

H 

HorL 

HorL 

X 

X 

Input 

Input 

Isolation 

L 

H 

T 

T 

X 

X 

Input 

Input 

Store A and B data 

X 

H 

T 

HorL 

X 

X 

Input 

Unspecified^ 

Store A, hold B 

H 

H 

t 

T 

xt 

X 

Input 

Output 

Store A in both registers 

L 

X 

HorL 

T 

X 

X 

Unspecified^ 

Input 

Hold A, store B 

L 

L 

T 

T 

X 

x+ 

Output 

Input 

Store B in both registers 

L 

L 

X 

X 

X 

L 

Output 

Input 

Real-time B data to A bus 

L 

L 

X 

HorL 

X 

H 

Output 

Input 

Stored B data to A bus 

H 

H 

X 

X 

L 

X 

Input 

Output 

Real-time A data to B bus 

H 

H 

HorL 

X 

H 

X 

Input 

Output 

Stored A data to B bus 

H 

L 

HorL 

HorL 

H 

H 

Output 

Output 

Stored A data to B bus and 
Stored B data to A bus 


t The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data input functions are 
always enabled; i.e., data at the bus terminals is stored on every low-to-high transition on the clock inputs. 
t Select control L; clocks can occur, simultaneously. 

Select control = H; clocks must be staggered in order to load both registers. 

absolute maximum ratings over operating free-air temperature range (unless otherwise notecl)§ 


Supply voltage range, Vcc . -0.5 V to 4.6 V 

Input voltage range, V|: Except I/O ports (see Note 1) .,. -0.5 V to 4.6 V 

I/O ports (see Notes 1 and 2) ... -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Notes 1 and 2) ... -0.5 V to Vqc + 0.5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) ... ±50 mA 

Continuous current through Vcc or GND. ±100 mA 

Maximum power dissipation at Ta = 55°C (in stiii air) (see Note 3): DGG package . 1 W 

DL package . 1.4 W 

Storage temperature range, Tgtg .. -65®C to 150°C 


§ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150“C and a board trace length of 750 mils. 
For more information, refer tothe Package r/ierma/Cons/cferaf/ons application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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recommended operating conditions (see Note 4) 



MIN MAX 

UNIT 

Vcc Supply voltage 


V 

V|H High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

V 1 L Low-level input voltage 

Vcc = 2.7 V to 3.6 V 

0.8 

V 

V| Input voltage 

0 Vcc 

V 

Vq Output voltage 

0 Vcc 

V 

Iqh High-level output current 

Vcc = 2.7 V 

~12 

mA 

> 

CO 

ii 

O 

O 

> 

-24 

Iql Low-level output current 

Vcc* 2.7 V 

12 

mA 

> 

CO 

O 

O 

> 

24 

At/AV Input transition rise or fail rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 



NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPf MAX 

UNIT 

VOH 

Iqh *-100 mA 

MIN to MAX 

Vcc-0.2 

V 

Iqh *-12 mA 

2.7 

2.2 

3 

2.4 

Iqh =-24 mA 

3 

2 

VoL 

lOL = 100 pA 

MIN to MAX 

0.2 

V 

IOL= 12 mA 

2.7 

0.4 

lOL * 24 mA 

3 

0.55 

l| 

Control inputs 

V|* Vcc orGND 

3.6 

±5 

pA 

h(hold) 

A or B ports 

V| - 0.8 V 

3 

75 

pA 

> 

CM 

il 

> 

-75 

V| = 0 to 3.6 V 

3.6 

±500 

ioz§ 

Vo = Vcc O'' gnd 

3.6 

±10 

pA 

Ice 

V| * Vcc O'' gnd, Iq = 0 

3.6 

40 

pA 

Alec 

One input at Vcc - 0.6 V, Other inputs at Vcc or GND 

3Vto3.6V 

500 

pA 

Cl 

Control inputs 

V|« Vcc orGND 

3.3 

3 

pF 

Cio 

A or B ports 

Vq = Vcc or GND 

3.3 

7 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions, 
f All typical values are at Vcc - 3.3 V, Ta = 25°C. 

§ For I/O ports, the parameter Iqz includes the input leakage current. 
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SN74LVC16652 

16-BlT BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

SCAS319B - NOVEMBER 1993 - REVISED JULY 1995_ 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 



switching characteristics over recommended operating free*air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 2) 
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SN74LVC16652 
16-BIT BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

_SCAS319B-NOVEMBER 1993-REVISED JULY 1995 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 

Cl = 50 pF 
(see Note A) 


500 0 

-AAAr- 


500 Q 


SI 


O 6V 
O Open 
Q QND 


TEST 

SI 

tp<j 

tpLZ/tpZL 

tPHZrtpZH 

open 

6V 

GND 


LOAD CIRCUIT FOR OUTPUTS 




VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 

^1.5V 



‘PLH ■ 

1 

1 

L _tDUl 



1^ “| ‘■rnL 

Output 



^.5V j ^{^1.5V 


*PHL- 

Vh 

1 

K »{ tPLH 

Output 



1.5V ^1.5V 


2.7 V 
OV 

VOH 

VOL 

VOH 

VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
S1 atev 
(see Note B) 

Output 
Waveform 2 
S1 at GND 
(see Note B) 


~ X’” 


tpzL -*1 rt- 


2.7 V 
OV 


3V 


tPZH ->\ 


\ ‘PLZ-»j |4-_ 

I <PHZ ( 4 - 


_I_ 

y^sv 


w.«... _n 3 y ^OH 
« OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 

E. 

F. 

G. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR ^10 MHz, Zq = 50 Q, tr < 2.5 ns, tf ^ 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 

tpLZ tpHZ are the same as tdis- 

tpzL and tpzH are the same as tg^. 

tpLH and tpHL are the same as tp^j. 


Figure 2. Load Circuit and Voitage Waveforms 
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■ • Member of the Texas Instruments 

■ Wldebus^^ Family 

I • EP/C^^ (Enhanced-Performance Implanted 

I CMOS) Submicron Process 

I • Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25®C 

• Bus Hold on Data Inputs Eliminates the 
Need for External Puliup/Pulldown 
Resistors 

• Supports Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output Voltage With 
3.3-VVcc) 

• Package Options Include Plastic 300-mll 
Shrink Small-Outline (DL) and Thin Shrink 
Smaii-Outiine (DGG) Packages 

description 

This 16-bit registered transceiver is designed for 
low-voitage (3.3-V) Vcc operation; it can interface 
to a 5-V system environment. 

The SN74LVC16952 contains two sets of D-type 
flip-flops for temporary storage of data flowing In 
either direction. It can be used as two 8-bit 
transceivers or one 16-bit transceiver. Data on the 
A or B bus is stored in the registers on the 
low-to-high transition of the clock (CLKAB or 
CLKBA ) in put pro vided that the clock-enabie 
(CEAB or CE BA) in put i s iow. Taking the 
output-enable (OEAB or OEBA) input low 
accesses the data on either port. 


SN74LVC16952 
16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS320A- NOVEMBER 1993 - REVISED JULY 1995 


DGQ OR DL PACKAGE 
crop VIEW) 


10EAB 
1CLKAB 


1CEAB 

GND 

1A1 

1A2 

Vcc 
1A3 
1A4 
1A5 
GND 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3i 
GND I 
2A4l 
2A5l 
2A6! 

Vcc I 

2A7l 
2A8l 
GNDi 
2CEABI 
2CLKABI 


1 


2 

55 

3 

54 

4 

53 

5 

52 

6 

51 

7 

50 

8 

49 

9 

48 

10 

47 

11 

46 

12 

45 

13 

44 

14 

43 

15 

42 

16 

41 

17 

40 

18 

39 

19 

38 

20 

37 

21 

36 

22 

35 

23 

34 

24 

33 

25 

32 

26 

31 

27 

30 

28 

29 


2CLKBA 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 
The SN74LVC16952 is characterized for operation from -40®C to 85°C. 


^Pl^an^Videbus^r^rademark^nexa^nst^^ 


PRODUCT PREVIEW Information concerns products in the formative or 
desion phase of developmenL Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN74LVC16952 

16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS320A - NOVEMBER 1993 - REVISED JULY 1995 


FUNCTION TABLEt 


1 INPUTS 1 

OUTPUT 

CLKENAB 

CLKAB 

OEAB 

A 

B 

H 

X 

L 

X 

Bo* 

X 

L 

L 

X 

Bo* 

L 

T 

L 

L 

L 

L 

t 

L 

H 

H 

X 

X 

H 

X 

Z 


t A-to-B data flow is shown; B-to-A data flow Is similar 
but uses CLKENBA, CLKBA, and OEBA. 
t Level of B before the indicated steady-state input 
conditions were established 


logic symbolt 


10EBA 
ICiBA 
1CLKBA 
lOE^ 
ICE^ 
1CLKAB 
20EBA 
2CEBA 
2CLKBA 
20lAB 
2CE^ 
2CLKAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 



1B1 

1B2 

1B3 

1B4 

IBS 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 


tlhis symbol is In accordance with ANSI/IEEE Std 91-1984 and 
I EC Publication 617-12. 
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PRODUCT PREVIEW 


SN74LVC16952 

16-BlT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS320A~ NOVEMBER 1993 - REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... • -.. —........... — -0.5 V to 6.5 V 

Input voltage range, V| ... -0.5 V to 6.5 V 

Voltage range applied to any output in the high-impedance state 

or power-off state, Vq (see Note 1) . -0.5 V to 6.5 V 

Voltage range applied to any output in the high 

or low state, Vq (see Notes 1 and 2) .. -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .. — -^0 

Continuous output current, Iq (Vq = 0 to Vcc) . -^0 mA 

Continuous current through Vcc or GND.. ±100 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): DGG package . 1 W 

DL package . 1.4 W 

Storage temperature range, Tgtg . -65*’C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 


I_^_ 

MIN MAX 

UNIT 

Vcc Supply voltage 

Operating 

2 3.6 

V 

Data retention only 

1.5 

V|H High-level input voltage 

Vcc “2.7 V to 3.6 V 

2 

V 

VIL Low-level input voltage 

Vcc “2.7 V to 3.6 V 

0.8 

V 

V| Input voltage 

0 5.5 

V 

Vq Output voltage 

o 

< 

O 

o 

V 

Iqh High-level output current 

Vcc “2.7 V 

-12 

mA 

< 

o 

o 

H 

CO 

< 

-24 

Iql Low-level output current 

Vcc “2.7 V 

12 

mA 

> 

CO 

H 

o 

O 

> 

24 

At/Av Input transition rise or fall rate 

o 

o 

ns/V 

Ta Operating free-air temperature 

-40 85 

wm 


NOTE 4: Unused control inputs must be held high or low to prevent them from floating. 
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SN74LVC16952 
16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS320A- NOVEMBER 1993 - REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYPt MAX 

UNIT 

VOH 

IOH=-100pA 

MIN to MAX 

VcC-0.2 

V 

IOH=“'*2mA 

2.7 V 

2.2 

3V 

2.4 

lOH = -24 mA 

3V 

2.2 

VoL 

Iql * 100 pA 

MIN to MAX 

0.2 

V 

< 

E 

CM 

11 

_J 

P 

2.7 V 

0.4 

Iql = 24 mA 

3V 

0.55 

l| 

V|-6.5VorGND 

3.6 V 

±5 

pA 

l|(hold) 

A or B ports 

V|-0.8V 

3V 

75 

pA 

V|-2V 

-75 

ioz§ 

Vo » 6.5 V or GND 

3.6 V 

±10 

pA 

ICC 

V| = VccorGND, IO*0 

3.6 V 

40 

pA 

Alec 

One input at Vcc - 0.6 V, Other inputs at Vcc o'" GND 

2.7 V to 3.6 V 

500 

pA 

Ci 

Control inputs 

V| = Vcc or GND 

3.3 V 


PF 

C|o 

A or B ports 

Vq “ Vcc O'' GND 

3.3 V 


pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions, 
t All typical values are at Vcc * 3*3 Ta = 25®C. 

§ For I/O ports, the parameter Iqz includes the Input leakage current. 
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SN74LV00 

QUADRUPLE 2-INPUT POSITiVE-NAND GATE 


• EPIC^** (Enhanced-Performance Implanted 
CMOS) 2-|x Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25®C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25®C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outllne (PW) 
Packages 


SCLS182A- FEBRUARY 1993 - REVISED JULY 1995 


D, DB, OR PW PACKAGE 
(TOP VIEW) 



description 

This quadruple 2-input positive-NAND gate is designed for 2.7-V to 3.6-V Vcc operation. 

The SN74LV00 performs the Boolean functions Y = A® B or Y = A + B in positive logic. 

The SN74LV00 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard smaii-outiine packages in less than half the printed-circuit-board area. 

The SN74LV00 is characterized for operation from -40®C to 85°C. 


FUNCTION TABLE 
(each gate) 


1 INPUTS 1 

OUTPUT 

A 

B 

Y 

H 

H 

L 

L 

X 

H 

X 

L 

H 


EPIC is a trademark of Texas Instruments incorporated. 


PRODUCTION DATA information It currant as of_publication data. 
Products conform to spacificatlons par tha tarms of Iteas hwtrumants 
standard warranty^ Production procassing doss not nacassariiy induda 
tasting of all paramatara. 
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SN74LV00 

QUADRUPLE 2-INPUT POSITIVE-NAND GATE 


SCLS182A-FEBRUARY1993-REVISEDJULY199S 

logic diagram, each gate (positive logic) 

—o—^ 


tlhis symbol is In accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)1^ 

Supply voltage range, Vcc . "0-5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0-^ V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . -20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .. -^0 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .. -25 mA 

Continuous current through Vcc o*" ^ND... ±50 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): D package . 1.25 W 

DB or PW package . 0.5 W 

Storage temperature range, Tstg .. -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package ThermalConsiderationsapp\\cai:\on note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN NOM MAX 

UNIT 

Vcc Supply voltage 


V 

V|H High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

V|L Low-level input voltage 

Vcc-2.7 V to 3.6 V 

0.8 

V 

V| Input voltage 

0 Vcc 

V 

Vo Output voltage 

o 

o 

> 

o 

V 

lOH High-level output current 

-6 

mA 

Iql Low-level output current 

6 

mA 

At/Av Input transition rise or fall rate 

o 

o 

o 

ns/V 

Ta Operating free-air temperature 

lO 

00 

o 

1 

®C 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


iogic symboit 



^5^ Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


10-4 








































SN74LV00 

QUADRUPLE 2-INPUT POSITIVE-NAND GATE 

SCLS182A- FEBRUARY 1993- REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

veef 

MIN TYP MAX 

UNIT 

VOH 

Iqh “-lOOjiA 

MIN to MAX 

Vcc-0.2 

D 

lOH “ - 6 mA 

3V 

2.4 

VOL 

101*100^^ 

MIN to MAX 

0.2 

V 

Iql = 6 mA 

3V 

0.4 

ll 

V|*Vcc orGND 

3.6 V 

±1 

pA 

Ice 

V|-VccorGND, IO»0 

3.6 V 

20 

ma 

Alec 

One input at Vqc - 0.6 V, Other Inputs at Vqc or GND 

3 V to 3.6 V 

500 

pA 

Ci 

V|«Vcc orGND 

3.3 V 

2.5 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 


switching characteristics over recommended operating free-air temperature range, C|, = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Vec = 3.3 V± 0.3 V 

Vec = 2.7 V 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP MAX 

MIN MAX 

tpd 

A 

Y 

9 18 

23 

ns 
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SN74LV00 

QUADRUPLE 2-INPUT POSITIVE-NAND GATE 

SCLS182A- FEBRUARY 1993 - REVISED JULY 1995_ 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 

Cl = 60 pF 
(see Note A) 



SI 


O 6V 
O Open 


O GND 


TEST 

SI 

tPLH/tPHL 

*PLZ«PZL 

<PHZ«PZH 

Open 

6V 

GND 


LOAD CIRCUIT FOR OUTPUTS 


^—■’—1 



VOLTAGE WAVEFORMS 
PULSE DURATION 


2.7 V 

OV 


Input 


Output 


Output 




1 1 

«... L J L _ kl— . tnui 

‘PLM —p'-^ 

1 1 

1 !> 

1 / 

'l.5V j 

1 1 

tPHLH^- 1 \ 

k pj tpLH 

1 

^i^1.6V ^1.5V 


2.7 V 
OV 

VOH 

VOL 

VoH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


Timing Input 


Data Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Output 

Control 


Output 
Waveform 1 
SI at6V 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B} 




/- 

1.5 V 

V 

2.7 V 

OV 

tPZL -*1 

M- i 


1 

1 tpLZ-Fj 

k_ 


1 

1 

-f VqL + 0.3 V 

V<-\i 

1 

1 

1 

1 tpHZ -►1 


*OL 

tPZH -F] 

1 

1 

1 

VoH 

■=ov 


^1.5 V 

T^OH-0.3V 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq » 50 Q, t^ ^ 2.5 ns, tf ^ 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74LV02 

QUADRUPLE 2-INPUT POSITIVE-NOR GATE 


SCLS183A- FEBRUARY 1993- REVISED JULY 1995 


• EP/C^M (Enhanced-Performance Implanted 
CMOS) 2~ii Process 

• Typical VoLP (Output Ground Bounce) 

< 0,8 V at Vcc = 3.3 V, Ta = 25°C 

• Typical Vqhv (Output Vqh Undershoot) 

>2VatVcc = 3.3V,TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 

Packages 

description 

This quadruple 2-input positive-NOR gate is designed for 2.7-V to 3.6-V Vcc operation. 

The SN74LV02 performs the Boolean functions Y = A-h B or Y = A • B in positive logic. 

The SN74LV02 is available in Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN74LV02 Is characterized for operation from -40®C to 85®C. 



FUNCTION TABLE 
(each gate) 


1 INPUTS 1 

OUTPUT 

A 

B 

Y 

H 

X 

L 

X 

H 

L 

L 

L 

H 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74LV02 

QUADRUPLE 2-INPUT POSITIVE-NOR GATE 


SCLS183A - FEBRUARY 1993 - REVISED JULY 1995 _ ,__ 

logic symbolt logic diagram, each gate (positive logic) 



1Y 


2Y 


3Y 


4Y 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
I EC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vqc . -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) .. -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) .. .... -20 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . -25 mA 

Continuous current through Vcc Of GND. ±50 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): D package ... 1.25 W 

DBor PWpackage .. 0.5 W 

Storage temperature range, Tstg .. “65°C to 150°C 


t Stresses beycnd these listed under “absclute maximum ratings” may cause permanent damage tc the device. These are stress ratings cniy, and 
functicnal eperatien cf the device at these cr any ether cenditiens beycnd these Indicated under “recemmended eperating cenditiens” is net 
implied. Expesure tc absclute-maximum-rated cenditiens fer extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150“C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 AST Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN NOM MAX 

UNIT 

Vcc Supply voltage 

2.7 3.3 3.6 

V 

V 1 H High-level input voltage 

Vcc = 2.7 V to 3-6 V 

2 

V 

V|L Low-level input voltage 

Vcc = 2.7 V to 3.6 V 

0.8 

V 

V| Input voltage 

o 

< 

o 

o 

V 

Vo Output voltage 

o 

< 

o 

o 

V 

lOH High-level output current 

-6 

mA 

Iql Low-level output current 

6 

mA 

At/Av input transition rise or fail rate 

0 100 

ns/V 

Ta Operating free-air temperature 

1 

O 

‘’C 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 
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SN74LV02 

QUADRUPLE 2-INPUT POSITIVE-NOR GATE 

_SCLS183A- FEBRUARY 1993- REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYP MAX 

UNIT 

Vqh 

IOH = -100mA 

MIN to MAX 

Vcc-0.2 

V 

Iqh = - 6 mA 

3V 

2.4 

Vql 

Iql = 100 pA 

MIN to MAX 

0.2 

V 

Iql = 6 mA 

3V 

0.4 

ll 

V|-Vcc orGND 

3.6 V 

±1 

pA 

Ice 

V| = Vqq or GND, Iq = 0 

3.6 V 

20 

mA 

Alec 

One Input at Vec “ 0-6 V, Other Inputs at Voc or GND 

3Vto 3.6 V 

500 

pA 

C| 

V| = Vcc orGND 

3.3 V 

2.5 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Vec = 3.3 V± 0.3 V 

Vcc = 2.7V 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP MAX 

MIN MAX 

tpd 

A 

Y 

9 16 

20 

ns 
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SN74LV02 

QUADRUPLE 2-iNPUT POSITIVE-NOR GATE 

SCLS183A - FEBRUARY 1993 - REVISED JULY 1995_ 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tPLH/tPHL 

IPLZ/tPZL 

tPHZ/tPZH 

Open 

6V 

GND 



LOAD CIRCUIT FOR OUTPUTS 



Timing Input 


Data Input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 




2.7 V 
OV 


tPLH »| ‘P”*- 


yf^1.5V 


I 

tpHL-n^—► 

-— ^ 


rl-VOH 

1.5 V 

^-VoL 

k t i, tPLH 


■VoH 

1.5 V 

-VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI ateV 
(see Note B) 

Output 
Waveform 2 
SlatGND 
(see Note B) 




*pzL rt— 


tPLZ->l, K 


I tpHZ ->l |<- 

tPZH -♦l f*- I 


2.7 V 
OV 

3V 

VOL 


0.3 V 

«0V 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq « 50 U t^ < 2.5 ns, tf ^ 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74LV04 
HEX INVERTER 


SCLS184A- FEBRUARY 1993 - REVISED JULY 1995 


• EPIC™ (Enhanced-Performance Implanted 
CMOS) 2~\i Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 Y, Ta = 25°C 

• Typical Vohv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25X 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 

Packages 

description 

This hex inverter is designed for 2.7A/ to 3.6-V Vcc operation. 

The SN74LV04 contains six independent inverters. The device performs the Booiean function Y = A. 

The SN74LV04 is availabie in Tl's shrink smaii-outiine package (DB), which provides the same I/O pin count 
and functionality of standard smaii-outiine packages in less than half the printed-circuit-board area. 

The SN74LV04 is characterized for operation from -40®C to 85°C. 

FUNCTION TABLE 


(each inverter) 


INPUT 

A 

OUTPUT 

Y 

H 

L 

L 

H 



logic symbolt logic diagram, each inverter (positive logic) 



tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
I EC Publication 617-12. 


EPIC is a trademark of Texas Instruments Incoroorated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74LV04 
HEX INVERTER 


SCLS184A-FEBRUARY 1993-REVISED JULY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .. • “0-5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + V 

Input clamp current, I|k(V|< 0 or V|> Vcc) .. ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ......... —......... —. ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) ..... ±25 mA 

Continuous current through Vcc ...... ..................... ±50 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): D package ....— 1.25 W 

DBorPWpackage ...._.... 0.5W 

Storage temperature range, Tgtg . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more Information, refertothe Package Thermal Considerations appWcaWon note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN NOM MAX 

UNIT 

Vcc Supply voltage 

—M 

V 

V|H High-level input voltage 

Vcc “2.7 V to 3.6 V 

2 

V 

V|L Low-level input voltage 

Vcc “2.7 V to 3.6 V 

0.8 

V 

V| Input voltage 

0 Vcc 

V 

Vq Output voltage 

0 Vcc 

V 

Iqh High-level output current 

-6 

mA 

Iql Low-level output current 

6 

mA 

At/Av Input transition rise or fail rate 

0 100 

ns/V 

Ta Operating free-air temperature 

-40 85 

mm 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vec^ 

MIN TYP MAX 

UNIT 

VOH 

IOH*-'I00mA 

MIN to MAX 

Vcc-0.2 

V 

Iqh * - 6 mA 

3V 

2.4 

VoL 

1 

o 

o 

_J 

p 

MIN to MAX 

0.2 

V 

Iql “ 6 mA 

3V 

0.4 

l| 

V|-Vcc orGND 

3.6 V 

±1 

HA 

Icc 

V| = Vcc or GND, Iq * 0 

3.6 V 

20 

mA 

Alec 

One input at Vcc ~ 0-6 V, Other inputs at Vcc or GND 

3Vto3.6V 

500 

pA 

Ci 

V| = Vcc orGND 

3.3 V 

2.5 

PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
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SN74LV04 
HEX INVERTER 


SCLS184A- FEBRUARY 1993- REVISED JULY 1995 


switching characteristics over recommended operating free-air temperature range, C|. = 50 pF 
(uniess otherwise noted) (see Figure 1) 
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SN74LV04 
HEX INVERTER 


SCLS184A - FEBRUARY 1993- REVISED JULY 1995 __ 

PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tPLHrtPHL 

tpLZrtpZL 

tPHZ/tPZH 

Open 

6V 

GND 



LOAD CIRCUIT FOR OUTPUTS 


k-tw-M 

I I 



Timing input 


Data input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 


ZXlEDiCdl 


»PLH -f<->1 


h »| tPHL 


2.7 V 

ov 


I 


jf\l^ 


I 

tPHL-H-► 


H-VoH 

\l.5V 

>-VoL 

k—W-tpLH 


\r — ^OH 
^1.5V 
L -VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI at6V 
(see Note B) 

Output 
Waveform 2 
SlatGND 
(see Note B) 



tpZH ->| 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 O, V < 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVU04 
HEX INVERTER 


SCLS185A~ FEBRUARY 1993 - REVISED JULY 1995 


• EPIC^** (Enhanced-Performance Implanted 
CMOS) 2-)x Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25"C 

• Typical Vqhv (Output Vqh Undershoot) 

>2Vat Vcc = 3.3 V, Ta = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outiine 
(DB), and Thin Shrink Small-Outline (PW) 

Packages 

description 

This hex inverter is designed for 2.7-V to 3.6-V Vcc operation. 

The SN74LVU04 contains six independent inverters with unbuffered outputs. The device performs the Boolean 
function Y = A. 

The SN74LVU04 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN74LVU04 is characterized for operation from -40°C to 85°C. 


D, DB, OR PW PACKAGE 
(TOP VIEW) 



FUNCTION TABLE 
(each inverter) 


INPUT OUTPUT 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


EPIC is a trademark of Texas Instruments Incoroorated. 


PRODUCTION DATA Information la current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74LVU04 
HEX INVERTER 


SCLS185A - FEBRUARY 1993 - REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vcc . -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . ^20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . 

Continuous output current, Iq (Vq = 0 to Vcc) . . -25 mA 

Continuous current through Vcc O'' GND. ±50 mA 

Maximum power dissipation at Xa = 55®C (in still air) (see Note 3): D package . 1.25 W 

DB or PW package . 0.5 W 

Storage temperature range, Tstg ... -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value Is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refertothe Package Therma/Cons/deraf/ons application note in the 1994 >AfiT>Advanced S/CMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN NOM MAX 

UNIT 

Vcc Supply voltage 


V 

V|H High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2.4 

V 

V||_ Low-level input voltage 

Vcc = 2.7 V to 3.6 V 

0.5 

V 

V| Input voltage 

0 Vcc 

V 

Vq Output voltage 

0 Vcc 

V 

•oh High-level output current 

-6 

mA 

Iql Low-level output current 

6 

mA 

At/Av Input transition rise or fall rate 

0 100 

ns/V 

Ta Operating free-air temperature 

-40 85 



NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc* 

MIN TYP 

MAX 

UNIT 

Vqh 

V|-V|L. 

Ioh = “100mA 

MIN to MAX 

Vcc-0.5 


V| = GND, 

Iqh = ~ 6 mA 

3V 

2.4 

V 

VoL 

X 

> 

li 

> 

Iql = lOO mA 

MIN to MAX 

0.5 


V|-Vcc. 

Iql = 6 mA 

3V 

0.4 


i| 

V|-Vcc or GND 

3.6 V 

±1 

pA 

Ice 

V| = Vcc or GND, 

io = o 

3.6 V 

20 

mA 

Alec 

One input at Vcc “ 0-6 V, 

Other inputs at Vcc or GND 

3Vto 3.6 V 

500 

pA 

Ci 

V| = Vcc or GND 

3.3 V 

7 

PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
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SN74LVU04 
HEX INVERTER 


SCLS185A- FEBRUARY 1993 - REVISED JULY 1995 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(uniess otherwise noted) (see Figure 1) 
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SN74LVU04 
HEX INVERTER 


SCL^185^FEBRyARY1993-RB2SEDjynM995^^^^^_^^^^^^^^^^^^^^^^ 

PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tPLrftPHL 

tPLZ/tpZL 

*PHZ/*PZH 

Open 

6V 

GND 




VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 



1.5 V 



j 

14. 


‘PLH — 


r 

^1 *rnL 

1 

1 

> 

1.5 V j 

^S(^1.5V 

1 

tPHLH4> 

-H 

1 

1 

k 

—►*—»PLH 

1 



1.5 V 

_ 



2.7 V 
OV 

VOH 

VOL 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI ateV 
(see Note B) 

Output 
Waveform 2 
SlatGND 
(see Note B) 




«PZL 


I 

' ‘PLZ-^ 
1.5 V I 




»PZH ->1 


I »PHZ 

t*- 


-h 


1.5 V 






VOH-0.3V 


2.7 V 
OV 

3V 

VOL 

VOH 

«0V 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 O, tr < 2.5 ns, tf ^ 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74LV08 

QUADRUPLE 2-iNPUT POSITiVE-AND GATE 


SCLS186A- FEBRUARY 1993 ~ REVISED JULY 1995 


• EPIC^^ (Enhanced-Performance Implanted 
CMOS) 2-ix Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25“C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 Vat Vcc = 3.3 V, Ta = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C s 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 

Packages 

description 

This quadruple 2-input positive-AND gate is designed for 2.7-V to 3.6-V Vqc operation. 

The SN74LV08 performs the Boolean functions Y = A*BorY = A + Bln positive logic. 

The SN74LV08 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages In less than half the printed-circuit-board area. 

The SN74LV08 Is characterized for operation from -40®C to 85®C. 



FUNCTION TABLE 
(each gate) 


1 INPUTS 1 

OUTPUT 

A 

B 

Y 

H 

H 

H 

L 

X 

L 

X 

L 

L 


EPIC is a trademark of Texas Instruments incorporated. 


PRODUCTION DATA information i$ currant aa of pubiicalion data. 
Products conform to spacificatlont par tha tarma of Taxaa Instrumants 
standard warranty. Production procmng doaa not naoaaaariiy includa 
tasting of all paramatara. 
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SN74LV08 

QUADRUPLE 2-INPUT POSITIVE-AND GATE 


logic symbolt logic diagram, each gate (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + V 

Input clamp current, I|k (V| < 0 or Vi > Vcc) .. -20 niA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .. — ±25 mA 

Continuous current through Vcc oi'GND . ±50 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): D package . 1.25 W 

DB or DW package .0.5 W 

Storage temperature range, Tstg ... -65®C to 150®C 


t Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation Is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Therma/Cons/deraf/ons application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 4) 


MIN NOM MAX UNIT 


Vcc 

Supply voltage 


V|H 

High-level input voltage 

Vcc = 2.7 V to 3.6 V 

V|L 

Low-level input voltage 

Vcc “2.7 V to 3-6 V 

V| 

Input voltage 


Vo 

Output voltage 


lOH 

High-level output current 


lOL 

Low-level output current 


At/Av 

Input transition rise or fall rate 


ta 

Operating free-air temperature 




NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


TtexAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


10-20 








































SN74LV08 

QUADRUPLE 2-INPUT POSITIVE-AND GATE 

_SCLS186A - FEBRUARY 1993 - REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYP MAX 

UNIT 

VOH 


MIN to MAX 

Vcc “0-2 

V 

lOH = - 6 mA 

3V 

2.4 

VOL 

Iql = 100 

MIN to MAX 

0.2 

V 

Iql » 6 mA 

3V 

0.4 

l| 

V| = Vcc or GND 

3.6 V 

±1 

mA 

Icc 

V| = Vcc or GND, Iq = 0 

3.6 V 

20 

mA 

Alec 

One input at Vcc - 0-6 V, Other inputs at Vcc or GND 

3Vto3.6V 

500 

pA 

Cj 

V| - Vcc or GND 

3.3 V 

2.5 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 


switching characteristics over recommended operating free-air temperature range, C|, = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Vcc = 3.3 V± 0.3 V 

Vcc = 2.7 V 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP MAX 

MIN MAX 

Vd 

A 

Y 

10 18 

23 

ns 
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SN74LV08 

QUADRUPLE 2-INPUT POSITIVE-AND GATE 


SCLS186A-FEBRUARY1993-REVISEDJUm995^^^^^^^^^^^^^^^^^^^^^^ 

PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test " 

Cl = 50 pF 
(see Note A) 


1 kO 
-VW- 

IkO 


O 6V 
O Open 


O GND 


TEST 

SI 

IPLH/tPHL 
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LOAD CIRCUIT FOR OUTPUTS 




VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
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VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
siatev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 




tpZL-*l 14- I 


.3V 


tPZH “►! 
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1^ I 
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OV 

3V 
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VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq * 50 Q, ^ ^ 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74LV14 

HEX SCHMin-TRIGGER INVERTER 


SCLS187A- FEBRUARY 1993 - REVISED JULY 1995 


• EP/C^M (Enhanced-Performance implanted 
CMOS) 2 -m^ Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25X 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25“C 

• ESD Protection Exceeds 2000 V Per 
MiL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 

Packages 

description 

This hex Schmitt-trigger inverter is designed for 2.7-V to 3.6-V Vcc operation. 

The SN74LV14 contains six independent inverters. The device performs the Boolean function Y = A. 

The SN74LV14 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN74LV14 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 


(each Inverter) 


INPUT 

A 

OUTPUT 

Y 

H 

L 

L 

H 


D, DB, OR PW PACKAGE 
(TOP VIEW) 



logic symbolt logic diagram, each inverter (positive logic) 



t This symbol Is in accordance with ANSI/IEEE Std 91-1984 and 
I EC Publication 617-12. 


EPIC is a trademark of Texas Instruments Incoroorated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN74LV14 

HEX SCHMin-TRIGGER INVERTER 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc ... -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) .; -0.5 V to Vcc + 0-^ V 

Output voltage range, Vq (see Notes 1 and 2) ... -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) ..... ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±^0 

Continuous output current, Iq (Vq = 0 to Vcc) .. • • • .. ±25 mA 

Continuous current through Vcc or GND ....... ±50 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): D package ............ —.. 1.25 W 

DB or PW package ............ 0.5 W 

Storage temperature range, Tstg .. -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value Is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN NOM MAX 

UNIT 

Vcc Supply voltage 


V 

V|H High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2.4 

V 

V| L Low-level input voltage 

Vcc » 2.7 V to 3.6 V 

0.4 

V 

V| Input voltage 

0 Vcc 

V 

Vq Output voltage 

o 

< 

O 

o 

V 

•oh High-level output current 

-6 

mA 

•OL Low-level output current 

6 

mA 

Ta Operating free-air temperature 

o 

'd- 

1 

“C 


NOTE 4: Unused Inputs must be held high or low to prevent them from floating. 
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SN74LV14 

HEX SCHMin-TRIGGER INVERTER 


SCLS187A- FEBRUARY 1993- REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 



FROM 

(INPUT) 


TO 

(OUTPUT) 


Vcc = 3-3 V± 0.3 V 

Vcc = 2.7V 

MIN TYP MAX 

MIN MAX 

13 30 

36 
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SN74LV14 

HEX SCHMin-TRIGGER INVERTER 


SCLS187A - FEBRUARY 1993 - REVISED JULY 1995 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tPLH/tPHL 

tPLZ/tPZL 

tPHZ/tPZH 

Open 

6V 

GND 



LOAD CIRCUIT FOR OUTPUTS 



Timing Input 


Data Input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 


tPLH 

I 

I 


tPHLH4 



Output 

Control 


Output 
Waveform 1 
SI ateV 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


zx 


tpZL 


I 

tpZH -►l 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 
B. 


C. 

D. 


Cl includes probe and Jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq » 50 O, V ^ 2.5 ns, tf 2.5 ns. 
The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74LV32 

QUADRUPLE 2-INPUT POSITIVE-OR GATE 


• EP/C^m (Enhanced-Performance Implanted 
CMOS) 2 -il Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25®C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25X 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Modei 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Inciude Piastic 
Smaii-Outiine (D), Shrink Smaii-Outiine 
(DB), and Thin Shrink Smaii-Outiine (PW) 
Packages 


SCLS188A- FEBRUARY 1993- REVISED JULY 1995 


D, DB, OR PW PACKAGE 
(TOP VIEW) 



description 

This quadruple 2-Input positive-OR gate is designed for 2.7-V to 3.6-V Vcc operation. 

The SN74LV32 performs the Boolean functions Y = A + BorY = A* Bin positive logic. 

The SN74LV32 is packaged in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circult-board area. 

The SN74LV32 Is characterized for operation from -40®C to 85°C. 


FUNCTION TABLE 
(each gate) 


1 INPUTS 1 

OUTPUT 

A 

B 

Y 

H 

X 

H 

X 

H 

H 

L 

L 

L 


EPIC is a trademark of Texas Instruments Incoroorated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74LV32 

QUADRUPLE 2-iNPUT POSITIVE-OR GATE 


logic symbolt logic diagram, each gate (positive logic) 


1A 

1 

>1 

O 




2 







2A 

4 


6 



2B 

0 



9 



3A 


8 



3B 



12 



4A 


11 



4B 

lO 







1Y 

2Y 

3Y 

4Y 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


O- 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vcc . “0*5 V to 4.6 V 

Input voltage range, Vi (see Note 1) .. —.. -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . 

Continuous output current, Iq (Vq = 0 to Vcc) ... -25 mA 

Continuous current through Vcc O'' .... ±60 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 3): D package . 1.25 W 

DB or PW package . 0.5 W 

Storage temperature range, Tstg ... -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded If the input and output damp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150“C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN NOM MAX 

UNIT 

Vcc Supply voltage 


V 

V|H High-level input voltage 

Vcc-2.7 V to 3.6 V 

2 

V 

V|L Low-level input voltage 

Vcc-2.7 V to 3.6 V 

0.8 

V 

V| Input voltage 

o 

< 

O 

o 

V 

Vq Output voltage 

0 Vcc 

V 

•oh High-level output current 

-6 

mA 

Iql Low-level output current 

6 

mA 

At/Av Input transition rise or fall rate 

0 100 

ns/V 

Ta Operating free-air temperature 

-40 85 

“C 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 
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SN74LV32 

QUADRUPLE 2-INPUT POSITIVE-OR GATE 

_SCLS188A- FEBRUARY 1993- REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYP MAX 

UNIT 

VOH 

IOH = -100mA 

MIN to MAX 

Vcc-0.2 

V 

IqH = - 6 mA 

3V 

2.4 

VoL 

Iql “ 100 ma 

MIN to MAX 

0.2 

V 

Iql = 6 mA 

3V 

0.4 

l| 

V| « Vec or gnd 

3.6 V 

±1 

pA 

'cc 

Vi-VccorGND, Iq-O 

3.6 V 

20 

pA 

Alec 

One input at Vec ~ 0.6 V, Other inputs at Vec or GND 

3Vto 3.6 V 

500 

pA 

Ci 

V|-Vcc orGND 

3.3 V 

2.5 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 


switching characteristics over recommended operating free-air temperature range, = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Vec = 3.3 V± 0.3 V 

Vcc = 2.7V 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP MAX 

MIN MAX 

Ipd 

A 

Y 

8 17 

22 

ns 
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SN74LV32 

QUADRUPLE 2-INPUT POSITIVE-OR GATE 


SCL5188A-FEBRUARY199^REVISEDjy^1995^^^^^^^^^^^^^^^^^^^^^^ 

PARAMETER MEASUREMENT INFORMATiON 


TEST 

SI 

IPLH^tPHL 

tpLZ/tpZL 

tPHZ^tpzH 

Open 

6V 

GND 



LOAD CIRCUIT FOR OUTPUTS 




VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 


ZXEZXE 


> 2.7 V 

► OV 


r 

tpLH -[*'- "»! I* » | ‘PHL 

I 1/ I Vl -VoH 




1.5 V 


VoL 


tPHLH^ l^—►LtpLH 

I/-VoH 




1.5 V 

-VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI ate V 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 



•»» )|( 

V 

- 2.7 V 

nv 

*PZL ->1 

i 



1 

tPLZ-*^ 



1 ' 
1 

V 1 

V' 1 


mmmm^ O V 

1 

1 tPHZ ->1 

T" 

-vql 

tpZH 

&- 

1 

_ \#^.. 


^1.5 V 


-0.3v'^°^ 
- «0V 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl_ includes probe and jig capacitance. 

B. Waveform 1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All Input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq * 50 O, V ^ 2.5 ns, tf ^ 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LV74 

DUAL POSITIVE-EDGE-TRIGGEREO D-TYPE FLIP-FLOP 


SCLS189A- FEBRUARY 1993- REVISED JULY 1995 


• EP/C^w (Enhanced-Performance Implanted 
CMOS) 2-|x Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25^*0 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25X 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 

Packages 

description 

This dual positive-edge-triggered D-type flip-flop is designed for 2.7-V to 3.6-V Vcc operation. 

A low level at the pr eset ( PRE) or cl ear (CLR) inputs sets or resets the outputs regardless of the levels of the 
other inputs. When PRE and CLR are Inactive (high), data at the data (D) inputs meeting the setup time 
requirements is transferred to the outputs on the positive-going edge of the clock pulse. Clock triggering occurs 
at a voltage level and is not directly related to the rise time of the clock pulse. Following the hold-time interval, 
data at the D input may be changed without affecting the levels at the outputs. 

The SN74LV74 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN74LV74 is characterized for operation from --40®C to 85®C. 

FUNCTION TABLE 


1 INPUTS 1 

OUTPUTS 1 


CLfl 

CLK 

D 

Q 

Q 

L 

H 

X 

X 

H 

L 

H 

L 

X 

X 

L 

H 

L 

L 

X 

X 

Ht 

Ht 

H 

H 

T 

H 

H 

L 

H 

H 

t 

L 

L 

H 

H 

H 

L 

X 

Qo 

Qo 


t This configur ation i s n onsta ble; that is, it does not 
persist when PRE or CLR returns to its inactive 
(high) level. 


D, DB, OR PW PACKAGE 
(TOP VIEW) 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information la current as of_publlcatlon date. 
Products conform to specifications per the terms of lexas Instruments 
standard warranty. Production proc^ng does not necessarily include 
testing of all parameters. 
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SN74LV74 

DUAL POSmVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP 

SCLS189A - FEBRUARY 1993 - REVISED JULY 1995 


logic symbolt 



tThis symbol is in accordance with ANSi/iEEEStd 91-1984 and lEC Publication 617-12. 


logic diagram, each flip-flop (positive logic) 
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SN74LV74 

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP 


SCLS189A- FEBRUARY 1993 - REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noteci)t 

Supply voltage range, Vcc .... V to 4.6 V 

Input voltage range, Vj (see Note 1) . -0.5 V to Vcc + 0*5 V 

Output voltage range, Vq (see Notes 1 and 2) ... -0.6 V to Vcc + V 

Input clamp current, I|k (V| < 0 or V| > Vcc) .- ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±25 mA 

Continuous current through Vcc o*' QND . ±50 mA 

Maximum power dissipation at T/^ = 55®C (in still air) (see Note 3): D package . 1.26 W 

DB or PW package . 0.5 W 

Storage temperature range, Tstg . -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions” Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, referto the Package Thermal ConsiderationsappWcaWon note In the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN NOM MAX 

UNIT 

Vcc Supply voltage 


V 

V|H High-level input voltage 

Vcc* 2.7 V to 3.6 V 

2 

V 

V|L Low-level Input voltage 

Vcc-2.7 V to 3.6 V 

0.8 

V 

V| Input voltage 

O 

o 

V 

Vq Output voltage 

0 Vcc 

V 

•oh High-level output current 

-6 

mA 

Iql Low-level output current 

6 

mA 

At/Av input transition rise or fail rate 

0 100 

ns/V 

Ta Operating free-air temperature 

o 

1 

«C 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc* 

MIN TYP MAX 

UNIT 

VOH 

IOH = -‘^00mA 

MIN to MAX 

Vcc-0.2 

V 

•oh - - 6 mA 

3V 

2.4 

VOL 

•OL-IOOP^ 

MIN to MAX 

0.2 

D 

Iql - 6 mA 

3V 

0.4 

•l 

V| » Vcc O'" ^•^•^ 

3.6 V 

±1 

liA 

•cc 

V| ■ Vcc o*" GND, Iq - 0 

3.6 V 

20 

mA 

Alec 

One Input at Vcc ” 0-6 V, Other inputs at Vcc or GND 

3Vto3.6V 

500 

fiA 

Ci 

V|-Vcc orGND 

3.3 V 

2.5 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
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SN74LV74 

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP 

SCLS189A-FEBRUARY 1993 - REVISED JULY 1995_ 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 




Vcc = 2.7V 

UNIT 

MIN MAX 

MIN MAX 

^clock Clock frequency 

0 24 

0 19 

MHz 

tyy Pulse duration 

PREorCLRIow 

20 

25 

ns 

CLK high or low 

20 

25 

tsu Setup time, data before CLKT 

Data 

13 

16 

ns 

PRE or CLR inactive 

8 

10 

Ith Hold time, data after CLKT I 

3 

3 

ns 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Vcc = 

3.3V±0.3V 

Vcc = 

2.7 V 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

^max 



24 

100 


19 

MHz 

tpd 

PRE or CLR 

QorQ 


16 

34 

43 

ns 

CLK 


15 

28 

35 
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SN74LV74 

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP 

_SCLS189A- FEBRUARY 1993 - REVISED JULY 1995 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tPLH/tPHL 

tpLZ/tpZL 

tPHZ/tpZH 

Open 

6V 

GND 



LOAD CIRCUIT FOR OUTPUTS 




VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 




1.5 V 


tpUH [ « > 1 » | ‘PHL 


I 

‘PHL—H-P 




1.5 V 
N p i tpLH 




1.5 V 


2.7 V 
. OV 

VOH 

VOL 

VoH 

VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 




‘PZL -p| H— 


‘PLZ-Pl '(t- 


i 

I ‘PHZ -P| l*- 

tpZH -P) j<- j 


2.7 V 
OV 

3V 

VoL 


— A 3 y ^OH 
«0V 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 11s for an output with Internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All Input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 O, tf < 2.5 ns, tf ^ 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LV125 
QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 

SCES003A- NOVEMBER 1994 - REVISED JULY 1995 


• EPIC^** (Enhanced-Performance Implanted 
CMOS) 2-ii. Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25"C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25X 

• ESD Protection Exceeds 2000 V per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 

Packages 

description 

This quadruple bus buffer gate is designed for 2.7-V to 3.6-V Vcc operation. 

The SN74LV125 features independent line drivers with 3-state outputs. Each output is disabled when the 
associated output-enable (OE) input is high. 

The SN74LV125 is characterized for operation from ■-40°C to 85°C. 


D, DB, OR PW PACKAGE 
crop VIEW) 



FUNCTION TABLE 


(each buffer) 


INPUTS 

OUTPUT 


A 

Y 

L 

H 

H 

L 

L 

L 

H 

X 

Z 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is current as of publication data. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of ail parameters. 
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SN74LV125 

QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 

SCES003A - NOVEMBER 1994 - REVISED JULY 1995 


logic symbolt 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vcc .. .. ”0*5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Notes 1 and 2) .. -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . -20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . -^0 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . =*=05 mA 

Continuous current through Vcc o*' GND. ±70 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): D package . 1.25 W 

DB or PW package . 0.5 W 

Operating free-air temperature range, . -40®C to 85®C 

Storage temperature range, Tstg . -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refertothe Package T/ierma/Cons/deraf/ons application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LV125 
QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 

SCES003A- NOVEMBER 1994 - REVISED JULY 1996 


recommended operating conditions (see Note 4) 



MIN NOM MAX 

UNIT 

Vcc Supply voltage 

2.7 3.3 3.6 

V 

V|H High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

ViL Low-level input voltage 

Vcc = 2.7 V to 3.6 V 

0.8 

V 

V| Input voltage 

O 

O 

> 

o 

V 

Vq Output voltage 

O 

o 

V 

Iqh High-level output current 

-8 

mA 

Iql Low-level output current 

8 

mA 

At/AV Input transition rise or fall rate 

o 

o 

o 

ns/V 

Ta Operating free-air temperature 

lO 

00 

o 

I 

“C 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


eiectricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

MIN TYPt MAX 

UNIT 

VOH 

Iqh* “100 mA 

MIN to MAXt 

VcC“0.2 

V 

Iqh = “8 mA 

3V 

2.4 

VOL 

Iql* 100 llA 

MIN to MAX* 

0.2 

B 

Iql * 8 mA 

3V 

0.4 

l| 

V| = Vcc 0*' Qnd 

3.6 V 

±1 

mA 

loz 

Vo = Vcc 0*' GND 

3.6 V 

±6 

mA 

Icc 

Vi = Vcc or GND, Iq = 0 

3.6 V 

20 

HEH 

Alec 

One Input at Vcc “ 0-6 V, Other inputs at Vcc or GND 

3Vto 3.6V 

500 

mA 

Ci 

V| = Vcc or GND 

3.3 V 

3.5 

pF 

Co 

Vo = Vcc or GND 

3.3 V 

8 

pF 


t All typical values are at Vcc = 3-3 V, Ta = 25'C. 

f For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 3-3 V 
±0.3V 

Vcc = 

2.7 V 

UNIT 


MIN TYPt 

MAX 

MIN 

MAX 


Ipd 

A 

Y 

10 

21 

26 

ns 

ten 

OE 

Y 

11 

29 

36 

ns 

tdis 

OE 

Y 

10 

26 

32 

ns 


t All typical values are at Vcq . 3.3 V, Ta - 25°C. 


operating characteristics, Vcc = V, Ta = 25'’C 


PARAMETER | 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance 

Outputs enabled 

CL = 50pF, f = 10MHz 

45 

pF 

Outputs disabled 

5 
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SN74LV125 

QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 

SCES003A- NOVEMBER 1994 - REVISED JULY 1995 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 

Cl = 50 pF 
(see Note A) 


1 kQ 

1 kO 


S1 


O 6V 
O open 


O GND 


TEST 

SI 

tPLH/tPHL 

tPLZ/IPZL 

tPHZ/IPZH 

Open 

6V 

GND 



LOAD CIRCUIT FOR OUTPUTS 

Timing Input 


^1.5 V 


• 2.7 V 

. 047 


M-tw-M 


L J 





1 1 


P Isu ^ 


1 



\!/ Vl/ 

2.7 V 

1 


1 

1 

- 2.7 V 

Input 


Data Input 

- OV _ 

Z)€il 


3^ 

-OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 




2.7 V 
OV 


I 

tPHL—H-► 


l”! 



1 

k- 



-VoH 

1.5 V 

VOL 




VoH 

1.5 V 

-VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 



f 

1.5 V 

2.7 V 

OV 

u 

Output 
Waveform 1 
SI atev 

tpZL 
_ 1 

K- 1 

1 tpLZ-^l 

k 

1 

1 

k 

_/Vol + 0.3V 

O V 

VOL 

VoH 

A \# 

(see Note B) 

Output 

1 

tPZH ->1 

1 »PH2 -^i 

1 

r— 

1 

Waveform 2 
SI at GND 


^1.5 V 

■^^H-0-3V 

(see Note B) 




^ U V 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 O, tf < 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74LV138 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER 


SCLS190A- FEBRUARY 1993 - REVISED JULY 1995 


• EP/C^M (Enhanced-Performance Implanted 
CMOS) 2-[i Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25X 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outllne (PW) 

Packages 

description 

This 3-line to 8-iine decoder/demultipiexer is designed for 2.7-V to 3.6-V Vcc operation. 

The SN74LV138 is designed to be used in high-performance memory-decoding or data-routing applications 
requiring very short propagation delay times. In high-performance memory systems, this decoder can be used 
to minimize the effects of system decoding. When employed with high-speed memories utilizing a fast enable 
circuit, the delay times of this decoder and the enable time of the memory are usually less than the typical access 
time of the memory. This means that the effective system delay introduced by the decoder Is negligible. 

The conditions at the binary-select inputs and the three enable inputs select one of eight input lines. Two 
active-low and one active-high enable inputs reduce the need for external gates or inverters when expanding. 
A 24-llne decoder can be implemented without external inverters and a 32-llne decoder requires only one 
inverter. An enable input can be used as a data input for demultiplexing applications. 

The SN74LV138 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circult-board area. 

The SN74LV138 is characterized for operation from ~40®C to 86®C. 


D, DB, OR PW PACKAGE 
crop VIEW) 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is currant as of publication data. 
Products conform to spacifications par tha tarms of Taxaa Instrumanta 
standard warranty Production procaaaing doaa not nacassariiy inciuda 
tasting of aiiptfamatara. 
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SN74LV138 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER 


SCLS190A- FEBRUARY 1993 - REVISED JULY 1995 
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SN74LV138 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER 


SCLS190A- FEBRUARY 1993- REVISED JULY 1995 


logic diagram (positive logic) 


Select 

Inputs 


Enable 
Inputs ‘ 


Q1 


G2A 


G2B 






1>-T^ 




M>- 
















15 


14 


13 


12 




10 


0-,z:C)> 


YO 


Y1 


Y2 


Y3 


Y4 


Y5 


Y6 


Y7 


Data 

Outputs 
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SN74LV138 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER 


SCLS190A - FEBRUARY 1993 ~ REVISED JULY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .. -0.5 V to 4.6 V 

Input voltage range, V) (see Note 1) ... -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) .. ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±^0 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±25 mA 

Continuous current through Vcc or GND. ±50 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 3): D package .. — 1.3 W 

DB package . 0.55 W 

PW package. 0.5 W 

Storage temperature range, Tgtg . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150*C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations appWcaWon note \nXhe^994ABTAdvancedBiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN NOM MAX 

UNIT 

Vcc Supply voltage 

mmmmm 

V 

V|H High-level Input voltage 

Vcc-2.7 V to 3.6 V 

2 

V 

V|L Low-level input voltage 

Vcc-2.7 V to 3.6 V 

0.8 

V 

V| Input voltage 

0 Vcc 

V 

Vq Output voltage 

0 Vcc 

V 

•oh High-level output current 

-6 

mA 

Iql Low-level output current 

6 

mA 

At/Av Input transition rise or fall rate 

0 100 

ns/V 

Ta Operating free-air temperature 

o 

1 

“C 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


eiectricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc* 

MIN TYP MAX 

UNIT 

VOH 

IOH = -100mA 

MIN to MAX 

Vcc-0.2 

V 

IOH-~6mA 

3V 

2.4 

VoL 

o 

I— 

1 

MIN to MAX 

0.2 


Iql “ 6 mA 

3V 

0.4 

•| 

V|«Vcc or GND 

3.6 V 

±1 


Ice 

V| * Vcc or GND, Iq - 0 

3.6 V 

20 

mA 

Alec 

One input at Vcc ~ 0-6 V, Other inputs at Vcc or GND 

3Vto3.6V 

500 

pA 

Cj 

V|* Vcc or GND 

3.3 V 

2.5 

PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
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SN74LV138 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER 


SCLS190A- FEBRUARY 1993- REVISED JULY 199S 


switching characteristics over recommended operating free-air temperature range, C|. = 50 pF 
(uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

Vd 

A, B, or C 

Enable 


TO 

(OUTPUT) 


Vcc = 3.3 V± 0.3 V 

Vcc = 2.7 V 

UNIT 

MIN TYP MAX 

MIN MAX 

14 29 

36 

ns 

16 33 

41 


operating characteristics, Vcc = 3-3 V, Ta = 25°C 
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SN74LV138 

3-UNE TO 8-LINE DECODER/DEMULTIPLEXER 

SCLS190A~ FEBRUARY 1993 - REVISED JULY 1995_ 


PARAMETER MEASUREMENT INFORMATION 


TEST 

S1 

tPLH/*PHL 

tpLZ/tpZL 

»PHZ«PZH 

Open 

6V 

GND 




Timing input 


Data input 



VOLTAGE WAVEFORMS 
PULSE DURATiON 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TiMES 


Input 


'^i 

*PLH — 

I I 

U—^ 1 

1 ! 

I N 

Output I jr 

^.6V j V 1 

I 

I I 

tnui MM 



Output 



2.7 V 
OV 

VOH 

VOL 

VOH 

VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TiMES 
iNVERTiNG AND NONiNVERTiNG OUTPUTS 


Output 

Controi 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 



VOLTAGE WAVEFORMS 
ENABLE AND DiSABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. C|_ includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, t^ ^ 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LV164 

8-BIT PARALLEL-OUT SERIAL SHIFT REGISTER 


SCLS191A- FEBRUARY 1993- REVISED JULY 1995 


• EPIC^** (Enhanced-Performance Implanted 
CMOS) 2-\i Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25"C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25®C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outllne (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 

Packages 

description 

This 8-bit paraiiei-out serial shift register is designed for 2.7-V to 3.6-V Vcc operation. 

The SN74LV164 features AND-gated serial (A and B) Inputs and an asynchronous clear (GLR) input. The gated 
serial inputs permit complete control over incoming data as a low at either Input inhibits entry of the new data 
and resets the first flip-flop to the low level at the next clock pulse. A high-level Input enables the other input, 
which then determines the state of the first flip-flop. Data at the serial inputs may be changed while the clock 
is high or low, provided the minimum setup time requirements are met. Clocking occurs on the low-to-high-level 
transition of the clock (CLK) input. 

The SN74LV164 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN74LV164 is characterized for operation from “40®C to 85®C. 


FUNCTION TABLE 


1 INPUTS 1 

OUTPUTS 1 


CLK 

A 

B 

Qa 

CD 

O 

Qh 

L 

X 

X 

X 

L 

L 

L 

H 

L 

X 

X 

Qao 

Qbo 

Qho 

H 

t 

H 

H 

H 

QAn 

QGn 

H 

T 

L 

X 

L 

QAn 

QGn 

H 

T 

X 

L 

L 

QAn 

QGn 


Qao* Qbo» QhO “ the level of Qa, Qb. or Qh, respectively, 
before the indicated steady-state inputs conditions were 
established 

QAn- QQn = the level of Qa or Qq before the most recent 
t transition of the clock: indicates a 1-bit shift 



EPIC Is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN74LV164 

8-BIT PARALLEL-OUT SERIAL SHIFT REGISTER 


SCLS191A- FEBRUARY 1993 - REVISED JULY 1995 


logic symbolt 



tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 


logic diagram (positive logic) 
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SN74LV164 

8-BIT PARALLEL-OUT SERIAL SHIFT REGISTER 


SCLS191A- FEBRUARY 1993- REVISED JULY 1995 



Clear Clear 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vqq ... -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) .. -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (Vj < 0 or V| > Vcc) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±25 mA 

Continuous current through Vcc o*' . ±60 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): D package . 1.25 W 

DB or PW package . 0.5 W 

Storage temperature range, Tgtg . -66®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions” Is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150*C and a board trace length of 750 mils. 
For more Information, refertothe Package Thermal Considerations application note In the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B, 
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SN74LV164 

8-BIT PARALLEL-OUT SERIAL SHIFT REGISTER 

SCLS191A- FEBRUARY 1993- REVISED JULY 1996_ 


recommended operating conditions (see Note 4) 



NOTE 4: Unused inputs must be held high or low to prevent them from floating. 

eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 



t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 


timing requirements over recommended ranges of suppiy voitage and operating free-air 
temperature (unless otherwise noted) 
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SN74LV164 

8-BIT PARALLEL-OUT SERIAL SHIFT REGISTER 

SCLS191A- FEBRUARY 1993- REVISED JULY 1995 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(uniess otherwise noted) (see Figure 1) 








































SN74LV164 

8-BIT PARALLEL-OUT SERIAL SHIFT REGISTER 


SCLS191 A - FEBRUARY 1993- REVISED JULY 1995 




VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 



Output 

Control 


Output 
Waveform 1 
SI ateV 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 Q, V < 2.6 ns, tf ^ 2.5 ns. 
The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74LV165 

PARALLEL-LOAD 8-BIT SHIFT REGISTER 



EPIC^M (Enhanced-Performance Implanted 

CMOS) 2-[i Process 

lyplcal Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25X 
IVpical Vqhv (Output Vqh Undershoot) 

< 2 V at Vcc = 3.3 V, Ta = 25"C 


• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 


• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 


SCES007A- MARCH 1995 - REVISED JULY 1995 


D, DB, OR PW PACKAGE 
crop VIEW) 


]Vcc 

] CLK INH 
]D 



description 

The SN74LV165 is a parallel-load, 8-blt shift register designed for 2.7-V to 3.6-V Vcc operation. 

When the device Is clocked, data Is shifted toward the serial output Qh- Parallel-in access to each stage is 
provided by eight individual direct data Inputs that are enabled by a low level at the SH/LD Input. The 
SN74LV165 features a clock Inhibit function and a complemented serial output Qh- 

Clocking Is accomplished by a low-to-high transition of the clock (CLK) input while SH/LD Is held high and clock 
Inhibit (CLK INH) Is held low. The functions of the CLK and CLK INH Inputs are Interchangeable. Since a low 
CLK Input and a low-to-high transition of CLK INH accomplishes clocking, CLK INH should be changed to the 
high level only while CLK Is high. Parallel loading Is inhibited when SH/LD is held high. The parallel inputs to 
the register are enabled while SH/LD is held low independently of the levels of CLK, CLK INH, or SER. 


FUNCTION TABLE 


INPUTS 

OPERATION 

SH/LD CLK CLK INH 

L X X 

H H X 

H X H 

H L T 

H t L 

Parallel load 

QO 

Qo 

Shift 

Shift 


logic diagram (positive iogic) 


SH/LD 

CLK INH 

CLK 

SER 


ABCDEFGH 



12 13 14 

3 4 

g g J 

5 6 

I 

10 L->C1 

JL5L-rSo_ - c ID 3 

rC R 

[ I I 

--c S -c S - -c 

L_>C1 1—>C1 L 

-C ID >- c ID >-c 

s (J-C s L s . 

>C 1 L.>ci L->C 1 

ID >- c ID >-C ID > 

ULTJLU 

-C S (H-.-C S 

L_>C1 L-.>C1 

-c ID > - c ID 

ifb 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 


'4? TfeCAS 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright © 1995, Texas Instruments Incorporated 


10-53 




SN74LV165 

PARALLEL-LOAD 8-BIT SHIFT REGISTER 


SCES007A - MARCH 1995 - REVISED JULY 1995 



TfeXAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


10-54 












SN74LV165 

PARALLEL-LOAD 8-BIT SHIFT REGISTER 


SCES007A- MARCH 1995 - REVISED JULY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0-^ V 

Input clamp current, [|k (V| < 0 or Vj > Vcc) . ± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ... ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .. ± 25 mA 

Continuous current through Vcc O'" GND . ± 50 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 3): DB package.0.55 W 

D package.1.30 W 

PW package.0.5 W 

Storage temperature range, Tgtg . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 1 SO^’C and a board trace length of 750 mils. 
For more information, refer to the Package Therma/Cons/deraf/ons application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN NOM MAX 

UNIT 

Vcc Supply voltage 

2.7 3.3 3.6 

V 

V|H High-level input voltage 

Vcc = 2.7 V to 3-6 V 

2 

V 

V|L Low-level input voltage 

Vcc = 2.7 V to 3-6 V 

0.8 

V 

V| Input voltage 

0 Vcc 

V 

Vq Output voltage 

o 

< 

O 

o 

V 

Iqh High-level output current 

-6 

mA 

Iql Low-level output current 

6 

mA 

At/Av Input transition rise or fall rate 

o 

o 

o 

ns/V 

Ta Operating free-air temperature 

-40 85 

“C 


NOTE 4; Unused inputs must be held high or low to prevent them from floating. 


eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc* 

MIN TYP MAX 

UNIT 1 

VOH 

IOH=-100mA 

MIN to MAX 

Vcc-0.2 

D 

Iqh = - 6 mA 

3V 

, 2.4 

VoL 

IOL= lOO mA 

MIN to MAX 

0.2 

B 

Iql = 3 niA 

3V 

0.4 

l| 

V| = Vcc orGND 

3.6 V 

±1 

pA 

•cc 

V| = Vcc or GND, Iq * 0 

3.6 V 

20 

pA 

Alee 

One input at Vcc ” 0.6 V, Other inputs at Vcc or GND 

3Vto 3.6V 

500 

mA 

Ci 

V|» Vcc orGND 

3.3 V 

2.5 

PF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
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SN74LV165 

PARALLEL-LOAD 8-BIT SHIFT REGISTER 

SCES007A - MARCH 1995 - REVISED JULY 1995 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 





Vcc = 3.3V 
±0.3V 

Vcc = 2.7V 

UNIT 




MIN MAX 

MIN MAX 


^clock 

Clock frequency 


0 24 

0 19 

MHz 

tw 

Pulse duration 


20 

25 

ns 

SH/LD low 

20 

25 



SH/LDhigh before CEKT 

15 

19 


f 

Setup time 

SER before CEkT 

13 

16 

ns 


CLKINH before CLKt 

13 

16 



Data before SH/LDt 

15 

19 


th 

Hold time 

SER data after CLKT 

8 

8 

ns 

Parallel data after SH/LDT 

8 

8 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Vcc = 3.3 V± 0.3 V 

Vcc = 2.7 V 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP MAX 

MIN MAX 

^max 



24 75 

19 

MHz 


CLK 


20 44 

55 



. SH/LD 

Qh or Qh 

19 41 

51 

ns 


H 


15 34 

43, 
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SN74LV165 

PARALLEL-LOAD 8-BIT SHIFT REGISTER 

_SCES007A - MARCH 1995 - REVISED JULY 1995 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF ; 
(see Note A) 


1 kn 
-AAAr- 


1 kO 


o®'' 
o Open 
9 GND 


LOAD CIRCUIT 


TEST 

SI 

tPLH/tPHL 

tPLZ/tpZL 

tPHZ/tpZH 

Open 

6V 

GND 


-tw-H 

I I 



VOLTAGE WAVEFORMS 


2.7 V 

OV 


Timing 

Input 


Data 

Input 



Input 


: ^ 1.5V 


tPLH 


Output 




N-^1—tpHL 



VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. The outputs are measured one at a time with one transition per measurement. 

C. All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 O, tr s 2.5 ns, tf ^ 2.5 ns. 

Figure 1. Load Circuit and Voitage Waveforms 
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SN74LV174 
HEXD-TYPE FLIP-FLOP 
WITH CLEAR 

SCLS192A- FEBRUARY 1993- REVISED JULY 1995 


• EP/C^w (Enhanced-Performance Implanted 
CMOS) 2-p. Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 

Packages 

description 

This hex D-type flip-flop is designed for 2.7-V to 3.6-V Vcc operation. 

The SN74LV174 is a monolithic positive-edge-triggered flip-flop with a direct clear (CLR) input. Information at 
the data (D) inputs meeting the setup time requirements is transferred to the outputs on the positive-going edge 
of the clock pulse. Clock triggering occurs at a particular voltage level and is not directly related to the transition 
time of the positive-going edge of the clock pulse. When the clock (CLK) input is at either the high or low level, 
the D-input signal has no effect at the output. 

The SN74LV174 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN74LV174 is characterized for operation from -40®C to 85°C. 


D, DB, OR PW PACKAGE 
(TOP VIEW) 


CLR [ 

1 

TJ— 

16 

] Vcc 

1Q[ 

2 

15 

]6Q 

1D[ 

3 

14 

]6D 

2D [ 

4 

13 

] 5D 

2Q [ 

5 

12 

]5Q 

3D [ 

6 

11 

] 4D 

3Q[ 

7 

10 

]4Q 

GND [ 

8 

9 

]CLK 



FUNCTION TABLE 


INPUTS 

OUTPUT 

Q 

CIR CLK D 

L X X 

L 

H t H 

H 

H t L 

L 

H L X 

Qo 


^^EPjCj^^trademarkonerasjn^^ 

PRODUCTION DATA Information la current as of publication date. 
Products conform to epecificatione per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN74LV174 

HEX D-TYPE FLIP-FLOP 
WITH CLEAR 

SCLSI^A-FEBRUAWMM^^EVISEDJUUMMS 

logic symbolt 



t This symbol is In accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 

logic diagram (positive logic) 



To Five Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . "0-5 V to 4.6 V 

Input voltage range, Vi (see Note 1) . -0.5 V to Vcc + 0*5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.6 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . -20 niA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±^0 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±26 mA 

Continuous current through Vcc or GND.. ±50 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): D package . 1.3 W 

DB package .. 0.56 W 

PW package . 0.5 W 

Storage temperature range, Tstg . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value Is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 1 SO^'C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal ConsiderationsappWcaWon note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LV174 
HEX D-TYPE FLIP-FLOP 
WITH CLEAR 

SCLS192A - FEBRUARY 1993 - REVISED JULY 1995 


recommended operating conditions (see Note 4) 



I MIN NOM MAX | 

UNIT 

Vcc Supply voltage 

—a 

V 

V|H High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

V||_ Low-level input voltage 

Vcc = 2.7 V to 3.6 V 

0.8 

V 

V| Input voltage 

o 

< 

O 

O 

V 

Vq Output voltage 

o 

< 

O 

o 

V 

lOH High-level output current 

-6 

mA 

Iql Low-level output current 

6 

mA 

At/Av Input transition rise or fall rate 

0 100 

ns/V 

Ta Operating free-air temperature 

-40 85 



NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


electricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc'f 

MIN TYP MAX 

UNIT 

Vqh 

Iqh = 

MIN to MAX 

Vcc-0.2 

V 

Iqh = - 6 mA 

3V 

2.4 

VoL 

lOL = 100 pA 

MIN to MAX 

0.2 

V 

lOL = 6 mA 

3V 

0.4 

l| 

Vi = Vcc orGND 

3.6 V 

±1 

pA 

ICC 

V| = VccorGND, IO = 0 

3.6 V 

20 

pA 

Aicc 

One input at Vcc “ 0-6 V, Other Inputs at Vcc or GND 

3 V to 3.6 V 

500 

pA 

Ci 

V| = Vcc or GND 

3.3 V 

2.5 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 


timing requirements over recommended ranges of suppiy voltage and operating free-air 
temperature (unless otherwise noted) 



Vcc = 3-3 V 
±0.3 V 

Vcc = 2.7 V 

UNIT 

MIN MAX 

MIN MAX 

fclock Clock frequency 

0 24 

0 19 

MHz 

tw Pulse duration 

CLR low 

20 

25 

ns 

CLK high or low 

20 

25 

tsu Setup time before CLKT 

Data 

13 

16 

ns 

CLR inactive 

5 

5 

1 th Hold time, data after CLKT 

5 

5 

ns 


switching characteristics over recommended operating free-air temperature range. Cl = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Vcc = 

3.3 V± 0.3 V 

Vcc = 

2.7 V 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

^max 



24 

80 


19 

MHz 

^pd 

CLR 

Q 


12 

26 

33 


CLK 


13 

33 

41 
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SN74LV174 

HEXD-TYPE FLIP-FLOP 
WITH CLEAR 

SCLS192A- FEBRUARY 1993 - REVISED JULY 1995 


operating characteristics, Vcc = 3.3 V, Ta = 25X 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per flip-flop 

CL-50pF, f = 10MHz 

24 

PF 


PARAMETER MEASUREMENT INFORMATiON 



VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 


Input 


Output 


Output 



Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI atGND 
(see Note B) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 tp < 2.5 ns, tf ^ 2.5 ns. 

The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74LV240 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCLS193A- FEBRUARY 1993 - REVISED JULY 1995 


• EPIC^** (Enhanced-Performance Implanted 
CMOS) 2-jx Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25"C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25X 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (DW)f Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 

Packages 

description 

This octal buffer/driver is designed for 2.7-V to 3.6-V Vcc operation. 

The SN74LV240 is designed specifically to improve both the performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented receivers and transmitters. 

The SN74LV240 is organized as two 4-bit buffers/line drivers with separate output-enable (OE) inputs. When 
OE is low, the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the 
high-impedance state. 

The SN74LV240 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN74LV240 Is characterized for operation from --40°C to 85°C. 


DB, DW, OR PW PACKAGE 
(TOP VIEW) 


10E 

1A1 

2Y4 

1A2 

2Y3 

1A3 

2Y2 

1A4 

2Y1 

GND 


1 

20 

2 

19 

3 

18 

4 

17 

5 

16 

6 

15 

7 

14 

8 

13 

9 

12 

10 

11 


■ Vcc 
]20E 
] 1Y1 
]2A4 
] 1Y2 
]2A3 
] 1Y3 
]2A2 
] 1Y4 
]2A1 



FUNCTION TABLE 
(each buffer) 


INPUTS 

OUTPUT 

Y 

OE A 

L H 

L 

L L 

H 

H X 

Z 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of lexas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN74LV240 

OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCLS193A - FEBRUARY 1993 - REVISED JULY 1995 


logic symbolt 


logic diagram (positive iogic) 


10E 

1A1 

1A2 

1A3 

1A4 



1Y1 

1Y2 

1Y3 

1Y4 


20E 

2A1 

2A2 

2A3 

2A4 



2Y1 

2Y2 

2Y3 

2Y4 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
I EC Publication 617-12. 




1Y1 

1Y2 

1Y3 

1Y4 


2Y1 

2Y2 

2Y3 

2Y4 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .— -0-5 V to 4.6 V 

Input voltage range, Vj (see Note 1) . -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vqc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±^0 

Continuous output current, Iq (Vq = 0 to Vcc) .. ±35 mA 

Continuous current through Vcc O'' ^ND.. ±70 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DB package . 0.6 W 

DW package . 1.6 W 

PW package . 0.7 W 

Storage temperature range, Tgtg . -65°C to 160®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWor) note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LV240 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCLS193A- FEBRUARY 1993- REVISED JULY 1995 


recommended operating conditions (see Note 4) 



MiN NOM MAX 

UNIT 

Vqc Supply voltage 

2.7 3.3 3.6 

V 

V|H High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

ViL Low-level input voltage 

Vcc “2.7 V to 3.6 V 

0.8 

V 

V| Input voltage 

O 

O 

> 

o 

V 

Vq Output voltage 

o 

< 

O 

O 

V 

Iqh High-level output current 

-8 

mA 

Iql Low-level output current 

8 

mA 

At/Av Input transition rise or fall rate 

o 

o 

o 

ns/V 

Ta Operating free-air temperature 

-40 85 



NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYP MAX 

UNIT 

VOH 

Iqh ““100 mA 

MIN to MAX 

VcC“0.2 

V 

Iqh = - 8 mA 

3V 

2.4 

VOL 

Iql* 100 pA 

MIN to MAX 

0.2 

V 

Iql “ 8 mA 

3V 

0.4 

l| 

V|-Vcc orGND 

3.6 V 

±1 

pA 

loz 

Vo * Vcc 0*' gnd 

3.6 V 

±5 

pA 

Icc 

V| = Vcc 0*' CND, Iq “ 0 

3.6 V 

20 

mA 

Alec 

One input at Vcc ” 0.6 V, Other inputs at Vcc 

3 V to 3.6 V 

500 

pA 

Ci 

V| = Vcc orGND 

3.3 V 

3 

pF 

Co 

Vq “ Vcc O'' GND 

3.3 V 

8 

pF 


t For conditions shown as MiN or MAX, use the appropriate vaiues under recommended operating conditions. 


switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Vcc = 3.3 V± 0.3 V 

Vcc = 2.7 V 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP MAX 

MIN MAX 

Ipd 

A 

Y 

10 21 

26 

ns 

ten 

OE 

Y 

15 28 

35 

ns 

tdis 

OE 

Y 

17 27 

33 

ns 


operating characteristics, Vcc = 3.3 V, Ta = 25°C 
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SN74LV240 

OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCLS193A - FEBRUARY 1993 - REVISED JULY 1995 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tpLH^tPHL 

tPLZ/tPZL 

tpHZ/tpZH 

Open 

6V 

GND 




VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 


> 0 ^ 


. L J 

tPLH -|^— 


tPHL—W-► 


1 


^.5V j 

1 

k- 



1.5 V 


2.7 V 
. OV 

VOH 

VoL 

I 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI ateV 
(see Note B) 

Output 
Waveform 2 
SlatGND 
(see Note B) 


_X”* > 

^.. 2.7 V 

1.5 V 

tPZL 

1 

k- i 

k” 3V 

1 1 

1 

\l.5V I 

/vpL + asv 


I *PHZ -P| 

“-I— VQL 

'f- 

tPZH -Pj 

k- 

1 

1 


^1.5 V 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance, 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output Is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 U t^ < 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74LV244 
OCTAL BUFFER/DRIVER 
WITH 5-STATE OUTPUTS 

SCLS194A- FEBRUARY 1993- REVISED JULY 1995 


• EPIC^** (Enhanced-Performance Implanted 
CMOS) 2-\i Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25"C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25‘’C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R r 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Smali-Outiine (PW) 

Packages 

description 

This octal buffer/line driver is designed for 2.7-V to 3.6-V Vcc operation. 

The SN74LV244 is designed specifically to improve both the performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented receivers and transmitters. 

The SN74LV244 Is organized as two 4-blt line drivers with separate output-enabie (OE) Inputs. When OE Is low, 
the device passes data from the A Inputs to the Y outputs. When OE is high, the outputs are in the 
high-impedance state. 

The SN74LV244 Is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN74LV244 is characterized for operation from -40®C to 85°C. 

FUNCTION TABLE 


(each buffer) 


1 INPUTS { 

OUTPUT 

OE 

A 

Y 

L 

H 

H 

L 

L 

L 

H 

X 

Z 


DB, DW, OR PW PACKAGE 
(TOP VIEW) 



EPIC is a trademark of Texas instruments Incorporated. 


PRODUCTION DATA information Is current as of jHiblication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN74LV244 

OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCLS194A - FEBRUARY 1993 - REVISED JULY 1995 


logic symbolt 


logic diagram (positive iogic) 


10E 

1A1 

1A2 

1A3 

1A4 



1Y1 

1Y2 

1Y3 

1Y4 


20E 

2A1 

2A2 

2A3 

2A4 



2Y1 

2Y2 

2Y3 

2Y4 


t This symbol is in accordance with ANSi/iEEE Std 91-1984 and 
lEC Publication 617-12. 




1Y1 

1Y2 

1Y3 

1Y4 


2Y1 

2Y2 

2Y3 

2Y4 


absoiute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V; > Vcc) . -20 niA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±^0 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . -25 mA 

Continuous current through Vcc o*" GND. ±70 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DB package . 0.6 W 

DW package . 1.6 W 

PW package. 0.7 W 

Storage temperature range, Tgtg .. -65®C to 150®C 


t Stresses beycnd these listed under “absclute maximum ratings’* may cause permanent damage tc the device. These are stress ratings cniy, and 
functicnal eperatien cf the device at these cr any ether cenditiens beycnd these indicated under “recemmended eperating cenditiens” is net 
implied. Expesure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150*’C and a board trace length of 750 mils. 
For more information, refer to the Package Therma/Cons/eferaf/ons application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LV244 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCLS194A- FEBRUARY 1993- REVISED JULY 1995 


recommended operating conditions (see Note 4) 



I MIN NOM MAX 

UNIT 

VcC Supply voltage 


V 

V|H High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

V|L Low-level input voltage 

Vcc = 2.7 V to 3.6 V 

0.8 

V 

V( Input voltage 

0 Vcc 

V 

Vq Output voltage 

O 

o 

V 

lOH High-level output current 

-8 

mA 

Iql Low-level output current 

8 

mA 

At/Av Input transition rise or fall rate 

o 

o 

o 

ns/V 

Ta Operating free-air temperature 

I -40 85 I 

eC 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYP MAX 

UNIT 

VOH 

Iqh =-100 

MIN to MAX 

Vcc-0.2 

V 

Iqh = - 8 mA 

3V 

2.4 

VOL 

•OL= 100 pA 

MIN to MAX 

0.2 

V 

Iql = 8 mA 

3V 

0.4 

l| 

Vi = Vcc orGND 

3.6 V 

±1 

pA 

loz 

Vo = Vcc or GND 

3.6 V 

±5 

pA 

Icc 

V| = Vcc or GND, Iq = 0 

3.6 V 

20 

pA 

Alec 

One input at Vcc “ 0-6 V, Other Inputs at Vcc or GND 

3Vto 3.6V 

500 

pA 

Ci 

V|» Vcc orGND 

3.3 V 

3 

pF 

Co 

Vo = Vcc or GND 

3.3 V 

8 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 


switching characteristics over recommended operating free-air temperature range, C|. = 50 pF 
(uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

1 Vcc = 3.3V±0.3V 

Vcc = 

2.7 V 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

Ipd 

A 

Y 

10 

19 

24 

ns 

ten 

OE 

Y 

14 

26 

33 

ns 

Idis 

OE 

Y 

15 

26 

32 

ns 


operating characteristics, Vqc = 3.3 V, Ta = 25°C 


PARAMETER | 

TEST CONDITIONS 

Cpd Power dissipation capacitance per buffer/driver 

Outputs enabled 

CL = 50pF, f=10MHz 

Outputs disabled 


TYP UNIT 


40 
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SN74LV244 

OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCLS194A- FEBRUARY 1993 - REVISED JULY 1995 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tPLH^IPHL 

tPLZ/tPZL 

tPHZ/tPZH 

Open 

6V 

GND 



LOAD CIRCUIT FOR OUTPUTS 


M-tw-N 

I I 




VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



1.5 V 

^ 1 ^ 1 ^ 


tpLH —p- P\ 1^ 

^1 *rnL 

1 1/ 

Output 1 /1-5V [ 

~^1-5V 

1 1 

—►!—tPLH 


2.7 V 
OV 


VoL 


Output 


^1.5V y ^1.5V 


VOH 

1.5 V 
-VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 C2, t^ ^ 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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• EPIC^** (Enhanced-Performance Implanted 
CMOS] 2-fx Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25"C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25"C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• Package Options Include Plastic 
Small-Outline (DW), Shrink Smaii-Outline 
(DB), and Thin Shrink Smali-Outiine (PW) 
Packages 


SN74LV245 
OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCLS075C-JANUARY 1991 - REVISED JULY 1995 


DB, DW, OR PW PACKAGE 
(TOP VIEW) 


dir[ 

7 ^ 

20 ] 

Alt 

2 

19] 

A2[ 

3 

18] 

A3[ 

4 

17] 

A4t 

5 

16] 

A5[ 

6 

15] 

A6[ 

7 

14] 

A7t 

8 

13] 

ASt 

9 

12] 

gnd[ 

10 

11] 


Vcc 

OE 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


description 

This octal bus transceiver is designed for 2.7-V to 3.6-V Vcc operation. 

The SN74LV245 is designed for asynchronous communication between data buses. The device transmits data 
from the A bus to the B bus or from the B bus to the A bus, depending upon the logic level at the direction-control 
(DIR) Input. The output-enable (OE) input can be used to disable the device so the buses are effectively isolated. 

The SN74LV245 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard smali-outllne packages in less than half the printed-circuit-board area. 

The SN74LV245 is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 


INPUTS 

OPERATION 

OE DIR 

L L 

L H 

H X 

B data to A bus 

A data to B bus 

Isolation 


^ER^^trademarkonexa^ris^^ 

PRODUCTION DATA Information la current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processinp does not necessarily include 
testing of all parameters. 
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SN74LV245 

OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCLS075C-JANUARY 1991 - REVISED JULY 1995 


logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
I EC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)4= 


Supply voltage range, Vcc .. -0.5 V to 4.6 V 

Input voltage range, V)-. Except I/O ports (see Note 1) . -0.5 V to Vqc + 0-5 V 

I/O ports (see Notes 1 and 2) . -0.5 V to Vcc + V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + V 

Input clamp current, Ijk (V| < 0 or V| > Vcc) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .... ±25 mA 

Continuous current through Vcc or GND. ±70 mA 

Maximum power dissipation at = 55®C (in still air) (see Note 3): DB package . 0.55 W 

DW package . 1.6 W 

PW package. 0.7 W 

Storage temperature range, Tgtg ... -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refertothe Package r/7erma/Cons/cferaf/ons application note \n\he^99A ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LV245 
OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCLS07SC - JANUARY 1991 - REVISED JULY 1995 


recommended operating conditions (see Note 4) 



MIN NOM MAX 

UNIT 

Vcc Supply voltage 


V 

V|H High-level input voltage 

Vcc = 2.7 V to 3.6 V 

2 

V 

VIL Low-level Input voltage 

Vcc* 2.7 V to 3.6 V 

0.8 

V 

V| Input voltage 

O 

O 

V 

Vq Output voltage 

O 

o 

V 

•oh High-level output current 

-8 

mA 

Iql Low-level output current 

8 

mA 

At/Av Input transition rise or fall rate 

0 60 

ns/V 

Ta Operating free-air temperature 

in 

00 

o 

1 



NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYP MAX 

UNIT 

VOH 

•oh = “100|iA 

MIN to MAX 

VcC-0.2 

V 

Iqh * “ 8 mA 

3V 

2.4 

VoL 

•OL= 100 ^A 

MIN to MAX 

0.2 

V 

Iql = 8 mA 

3V 

0.4 

•| 

V| = Vcc orGND 

3.6 V 

±1 

mA 

loz* 

Vo = Vcc or GND 

3.6 V 

±5 

mA 

Icc 

V|* Vcc orGND, 'O-O 

3.6 V 

20 

pA 

Alec 

One input at Vcc “ 0.6 V, Other inputs at Vcc or GND 

3 V to 3.6 V 

500 

pA 

Cj 

Control inputs 

V| = Vcc orGND 

3.3 V 

2.5 

pF 

Cio 

A or B ports 

Vo * Vcc or GND 

3.3 V 

7 

pF 


t For conditions shown as MiN or MAX, use the appropriate vaiues under recommended operating conditions. 
For i/0 ports, the parameter ioz inciudes the input ieakage current. 


switching characteristics over recommended operating free-air temperature range, C|, = 50 pF 
(uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Vcc = 3.3V±0.3V 

Vcc = 

2.7 V 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

Ipd 

Aor B 

B or A 

8 

16 

20 

ns 

ten 

OE 

Aor B 

13 

23 

29 

ns 

tdis 

OE 

Aor B 

14 

25 

31 

ns 


operating characteristics, Vcc = 3.3 V, = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cp<j Power dissipation capacitance per transceiver 

Outputs enabled 

Cl-50pF, f-10 MHz 

36 

pF 

Outputs disabled 

4 
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SN74LV245 

OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCLS075C - JANUARY 1991 - REVISEP JULY 1995 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 

Cl = 50 pF 
(see Note A) 


LOAD CIRCUIT FOR OUTPUTS 

Timing Input 

^^1.5 V 

- 2.7 V 

i* ' — 1 


, 1 

J 


^ tsu ^ th 

1 

- \!/ -- 

Z.7 Y 

1 

- 1 

« _ 2.7 V 

Input 

Data Input 

— OV _ 


^^ 1.5 V 

-OV 


1 kO 

-WVr- 


1 kn 


o 6V 

SI O Open 
g GND 


TEST 

SI 

fPLH^tPHL 

tPLZ/tpZL 

tPHZ/tpZH 

Open 

6V 

GND 


VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 




L J 

tPLH 


tpHLH^-► 


1 


^.5V j 

1 

k- 

-♦L 


2.7 V 
OV 

VOH 

VoL 

I 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
Siatev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


tPZL ->1 


r 

I 

I 

tPZH ->| 



f 

1.5 V 

k- 1 

tpLZ-^ 

k 

\.SV 1 

_/VoL + 0.3V 

1 tPHZ -H 

1 


2.7 V 
OV 


3V 

VOL 





OV 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 Q, V < 2.5 ns, tf ^ 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74LV273 
OCTAL D-TYPE FLIP-FLOP 
WITH CLEAR 

SCLS195A- FEBRUARY 1993- REVISED JULY 1995 


• EP/C^w (Enhanced-Performance Implanted 
CMOS) 2-\i Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25«C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25‘’C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outilne (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 

Packages 

description 

This octal D-type flip-flop Is designed for 2.7-V to 3.6-V Vcc operation. 

The SN74LV273 is a posItIve-edge-trIggered flip-flop with a direct clear (6iR) input. Information at the data (D) 
Inputs meeting the setup time requirements is transferred to the Q outputs on the positive-going edge of the 
clock pulse. Clock triggering occurs at a particular voltage level and is not directly related to the transition time 
of the positive-going pulse. When the clock (CLK) input is at either the high or low level, the D-Input signal has 
no effect at the output. 

The SN74LV273 is available In Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circult-board area. 

The SN74LV273 is characterized for operation from -40°C to 85°C. 



FUNCTION TABLE 
(each flip-flop) 


INPUTS 

OUTPUT 

^ CLK D 

Q 

L X X 

L 

H t H 

H 

H T L 

L 

H L X 

Qo 


EPIC is a trademark of Texas Instruments Incoroorated. 


PRODUCTION DATA Information la current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74LV273 

OCTAL D-TYPE FLIP-FLOP 
WITH CLEAR 

SCLS195A - FEBRUARY 1993 - REVISED JULY 1995 


logic symbolt 


CLR 

CLK 

ID 

2D 

3D 

4D 

5D 

6D 

7D 

8D 


11 


Hr 


Cl 


3 

ID 

2 

4 

5 


7 

6 


8 

9 


13 


12 


14 


15 


17 

16 


18 

19 





IQ 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 


logic diagram (positive logic) 

ID 2D 3D 4D 5D 6D 7D 8D 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Notes 1 and 2) .. -0.6 V to Vcc + 0-^ V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 

Continuous output current, Iq (Vq = 0 to Vcc) . ±26 mA 

Continuous current through Vcc or GND.. ±50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DB package . 0.6 W 

DW package . 1.6 W 

PW package. 0.7 W 

Storage temperature range, Tgtg . -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations agpWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LV273 
OCTAL D-TYPE FLIP-FLOP 
WITH CLEAR 

SCLS195A- FEBRUARY 1993- REVISED JULY 1995 


recommended operating conditions (see Note 4) 



NOTE 4: Unused inputs must be held high or low to prevent them from floating. 

electricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 



t For conditions shown as MiN or MAX, use the appropriate values under recommended operating conditions. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 



switching characteristics over recommended operating free-air temperature range, C|. = 50 pF 
(unless otherwise noted) (see Figure 1) 
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SN74LV273 

OCTAL D-TYPE FLIP-FLOP 
WITH CLEAR 

SCLS195A - FEBRUARY 1993 - REVISED JULY 1995 


operating characteristics, Vcc = 3.3 V, = 25®C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per flip-flop 

CL = 50pF, f = 10MHz 

32 

pF 


PARAMETER MEASUREMENT INFORMATION 



TEST 

S1 

tPLH/tPHL 

tPLZ/tpZL 

tPHZ/tPZH 

Open 

6V 

GND 



VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATION SETUP AND HOLD TIMES 


Input 


Output 


Output 



Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. 

B. 

C. 

D. 


C|_ includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, tr ^ 2.5 ns, tf < 2.5 ns 
The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LV373 

OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

_SCLS196A - FEBRUARY 1993 - REVISED JULY 1995 


• EP/C^^ (Enhanced-Performance Implanted 
CMOS) 2 -m. Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25X 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 

Packages 

description 

This octal transparent D-type latch is designed for 2.7-V to 3.6-V Vcc operation^ 

While the latch-enable (LE) input is high, the Q outputs follow the data (D) inputs. When LE is taken low, the 
Q outputs are latched at the logic levels set up at the D Inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or the hIgh-Impedance state. In the hIgh-Impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus 
lines without need for Interface or pullup components. 

OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN74LV373 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN74LV373 is characterized for operation from -40®C to 85°C. 


FUNCTION TABLE 
(each latch) 


INPUTS 

OUTPUT 

Q 

^ LE D 

L H H 

H 

L H L 

L 

L L X 

QO 

H X X 

Z 


DB, DW, OR PW PACKAGE 
(TOP VIEW) 


oe[ 

1 

20 ! 

IQt 

2 

19: 

1D[ 

3 

18 . 

2D [ 

4 

17! 

2Q[ 

5 

16] 

3Q[ 

6 

15] 

3D [ 

7 

14] 

4D [ 

8 

13] 

4Q[ 

9 

12] 

gnd[ 

10 

11] 


8D 

7D 

7Q 

6Q 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not neces^rily include 
testing of all parameters. 
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SN74LV373 

OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCLS196A- FEBRUARY 1993 - REVISED JULY 1995_ 


logic symbolt 

1 


OE 

LE 

ID 

2D 

3D 

4D 

5D 

6D 

7D 

8D 


11 


EN 

Cl 


3 

ID V 

2 

4 

5 


7 


6 


8 


9 


13 


12 


14 


15 


17 


16 


18 


19 






IQ 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .-. -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) .. -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) ..... *20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .. 

Continuous output current, Iq (Vq = 0 to Vcc) ... • .. 

Continuous current through Vcc o*' GND.. —. ±70 mA 

Maximum power dissipation at Tp, = 55°C (in stiii air) (see Note 3): DB package . 0.6 W 

DW package .. 1.6 W 

PW package . 0.7 W 

Storage temperature range, Tstg ... -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 760 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technoiogy 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN NOM MAX 

UNIT 

Vcc Supply voltage 


V 

V|H High-level input voltage 

Vcc 2.7 V to 3.6 V 

2 

V 

V|L Low-level input voltage 

Vcc* 2.7 V to 3-6 V 

0.8 

V 

V| Input voltage 

0 Vcc 

V 

Vq Output voltage 

0 Vcc 

V 

•oh High-level output current 

-8 

mA 

Iql Low-level output current 

8 

mA 

At/Av Input transition rise or fall rate 

o 

o 

o 

ns/V 

Ta Operating free-air temperature 

-40 85 

®C 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 
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SN74LV373 

OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCLS196A- FEBRUARY 1993- REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYP MAX 

UNIT 

VOH 


MIN to MAX 

Vcc-0.2 

V 

•oh = - 8 

3V 

2.4 

VoL 

•OL* ‘•00 mA 

MIN to MAX 

0.2 

V 

Iql = 8 mA 

3V 

0.4 

l| 

V|-Vcc orGND 

3.6 V 

±1 

KBH 

loz 

Vq = Vec or 

3.6 V 

±5 

mA 

Icc 

V| = Vcc orGND, IO = 0 

3.6 V 

20 

pA 

Alee 

One input at Vec “ 0.6 V, Other inputs at \/qc or GND 

3Vto 3.6 V 

500 

mA 

Ci 

V|»Vcc orGND 

3.3 V 

2.5 

pF 

Co 

Vo = V(3c or GND 

3.3 V 

7 

pF 


t For conditions shown as MiN or MAX, use the appropriate vaiues under recommended operating conditions. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 





Vec = 3.3 V 

±0.3V 

Vcc = 2.7V 

UNIT 




MIN MAX 

MIN MAX 


tw 

Pulse duration, LE high 


20 

25 

ns 

^su 

Setup time, data before LEi 

High or low 

10 

13 

ns 

th 

Hold time, data after LEi 

High or low 

10 

10 

ns 


switching characteristics over recommended operating free-air temperature range, Ci. = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

1 Vcc = 3.3V±0.3Y I 

Vcc = 

2.7 V 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

tpd 

D 


11 

25 

31 

ns 

LE 

u 

15 

29 

36 

ten 


Q 

15 

29 

36 

ns 

tdis 

OE 

Q 

15 

29 

36 

ns 
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SN74LV373 

OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCLS196A - FEBRUARY 1993 - REVISED JULY 1995_ 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 

Cl = 50 pF 
(see Note A) 


1 kQ 

->WSr- 


1 ko 


SI 


O 6V 
O Open 
Q GND 


TEST 

SI 

tPLH/tpHL 

tpLZftpZL 

‘PHZrtPZH 

open 

6V 

GND 


LOAD CIRCUIT FOR OUTPUTS 



Timing Input 


Data Input 



VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 




tPLH -|<— 


I 




I 

tPHLH^-► 


1 


^.5V j 

1 

k- 

-pi- 


"N ^1.5V y ^lSV 


2.7 V 
OV 

VOH 

VoL 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 




tPZH 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zq = 50 Q, tr < 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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SN74LV374 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

_SCLS197A- FEBRUARY 1993- REVISED JULY 1995 


• EP/C^w (Enhanced-Performance Implanted 
CMOS) 2-\i Process 

• Typical Vqlp (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25°C 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25‘’C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Smaii-Outiine 
(DB), and Thin Shrink Smaii-Outiine (PW) 

Packages 

description 

This octal edge-triggered D-type flip-flop Is designed for 2.7-V to 3.6-V Vcc operation. 

The SN74LV374 features 3-state outputs designed specifically for driving highly capacitive or relatively 
low-impedance loads. This device Is particularly suitable for implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 

On the positive transition of the clock (CLK) input, the Q outputs are set to the logic levels set up at the data 
(D) Inputs. 

A buffered output-enable (OE) Input can be used to place the eight outputs in either as normal logic state (high 
or low logic levels) or hIgh-Impedance state. In the high-impedance state, the outputs neither load nor drive the 
bus lines significantly. The hIgh-Impedance state and the Increased drive provide the capability to drive bus lines 
without need for interface or pullup components. 

^ does not affect internal operations of the latch. Old data can be retained or new data can be entered while 
the outputs are In the high-impedance state. 

The SN74LV374 Is available In Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circult-board area. 

The SN74LV374 is characterized for operation from “40°C to 85°C. 

FUNCTION TABLE 
(each flip-flop) 


INPUTS 

OUTPUT 

Of CLK D 

Q 

L t H 

H 

L T L 

L 

L L X 

Qo 

H X X 

z 


DB, DW, OR PW PACKAGE 
(TOP VIEW) 



EPIC is a trademark of Texas Instruments Incoroorated. 


PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications par the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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SN74LV374 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCLS197A - FEBRUARY 1993 - REVISED JULY 199S_ 


logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSi/IEEE Std 91-1984 and 
lEC Pubiication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... “0-5 V to 4.6 V 

Input voltage range, V| (see Note 1) ... -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Notes 1 and 2) . -0.5 V to Vcc + 0-5 V 

Input clamp current, Iik (V| < 0 or V| > Vqc) .. ±20 mA 

Output clamp current, loK (Vq < 0 01'Vq > Vcc) .. ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqc) ■ • .. ±35 mA 

Continuous current through Vcc or GND.. ±70 mA 

Maximum power dissipation at Ta = 55®C (in still air) (see Note 3): DB package . 0.6 W 

DW package .. 1.6 W 

PW package . 0.7 W 

Storage temperature range, Tstg . “66®C to 160°C 


t Stresses beyond those iisted under “absoiute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more Information, refer to the Package Therma/Cons/deraf/ons application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LV374 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCLS197A- FEBRUARY 1993- REVISED JULY 1995 


recommended operating conditions (see Note 4) 



NOTE 4: Unused inputs must be held high or low to prevent them from floating. 

eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 



t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 


timing requirements over recommended ranges of suppiy voltage and operating free-air 
temperature (uniess otherwise noted) 



switching characteristics over recommended operating free-air temperature range, Cl = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Vcc = 

3.3 V± 0.3 V 

Vcc = 

2.7 V 


(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

UIMI1 

^max 



24 

75 


19 

MHz 

^pd 

CLK 

Q 


14 

30 

38 

ns 

ten 

OE 

Q 


15 

29 

36 

ns 

tdis 

OE 

Q 


15 

29 

36 

ns 
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SN74LV374 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCLS197A - FEBRUARY 1993 - REVISED JULY 1995_ 


operating characteristics, Vcc = 3<3 V, Ta = 25°C 


I PARAMETER { 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per flip-flop 

Outputs enabled 

CL = 50pF, f = 10MHz 

52 

PF 

Outputs disabled 

34 


PARAMETER MEASUREMENT INFORMATiON 


TEST 

SI 

tPLH/tPHL 

tPLZ/tPZL 

tPHZ/tPZH 

Open 

6V 

GND 



LOAD CIRCUIT FOR OUTPUTS 


Timing input 



Data input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TiMES 


input 


Output 


Output 



-N 

1.5 V 

> 

)(1.5V 

*PLH -{♦- 

1 

I 

-►[- tpHL 

1 

1 

1 


I 

1 

tpHLH^ 


N—pj— tpLH 


"^N^1.5V 

^1.5V 


2.7 V 
OV 

VOH 

VOL 

VOH 

VOL 


VOLTAGE WAVEFORMS 
PROPAGATiON DELAY TiMES 
iNVERTiNG AND NONiNVERTiNG OUTPUTS 


Output 

Controi 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI atGND 
(see Note B) 


_ 

j ' ' ' ' 2.7 V 

1.6 V 

^ 0 V 

tpZL “Pj 

N- i 

tpLZ-P{ 


1 T 

1 

V 1 

\-.,v 1 

3V 

- 

_£voL + aLVvo, 

1 

1 tpHZ -P| 

-vql 

h- 

tpZH ->1 

f- 

1 


^1.5 V 



VOLTAGE WAVEFORMS 
ENABLE AND DiSABLE TiMES 
LOW- AND HiGH-LEVEL ENABLiNG 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq - 50 O, tp < 2.5 ns, tf ^ 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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■ • EP/C^w (Enhanced-Performance Implanted 

I CMOS) 2-m, Process 
I • Typical Vqlp (Output Ground Bounce) 

I < 0.8 V at Vcc = 3.3 V, Ta = 25“C 
I • Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25"C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R s 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 


SN74LV573 

OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 


SCLS198A- FEBRUARY 1993-1 

DB, DW, OR PW PACKAGE 
(TOP VIEW) 

OE[ 

1 

20 

] Vcc 

1D[ 

2 

19 

]1Q 

2D[ 

3 

18 

]2Q 

3D[ 

4 

17 

]3Q 

4D[ 

5 

16 

]4Q 

5D[ 

6 

15 

jsQ 

6D[ 

7 

14 

]6Q 

7D[ 

8 

13 

]7Q 

8D[ 

9 

12 

jsQ 

GND[ 

10 

11 

]LE 


description 

This octal transparent D-type latch Is designed for 2.7-V to 3.6-V Vcc operation. 

The SN74LV573 features 3-state outputs designed specifically for driving highly capacitive or relatively 
low-impedance loads. This device is particularly suitable for implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 

While the latch-enable (LE) input is high, the Q outputs follow the data (D) inputs. When LE is taken low, the 
Q outputs are latched at the logic levels set up at the D Inputs. 

A buffered output-enable (OE) Input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or high-impedance state. In the high-impedance state, the outputs neither load nor drive the 
bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus lines 
without need for interface or pullup components. 

OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN74LV573 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN74LV573 is characterized for operation from ~40°C to 85°C. 


FUNCTION TABLE 
(each latch) 


INPUTS 

OUTPUT 

Q 

Of LE D 

L H H 

H 

L H L 

L 

L L X 

Qo 

H X X 

z 


^EPI^^^rademarkofTe^^ 

PRODUCTION DATA information la current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN74LV573 

OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .. -0.5 V to 4.6 V 

Input voltage range, Vj (see Note 1) . -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Notes 1 and 2) .. -0.5 V to Vcc + V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . *20 mA 

Output clamp current, Tok (Vq < 0 or Vq > Vcc) . *^0 

Continuous output current, Iq (Vq = 0 to Vcc) . *35 mA 

Continuous current through Vcc o*' GND. ±70 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DB package . 0.6 W 

DW package . 1.6 W 

PW package . 0.7 W 

Storage temperature range, Tstg ... -65°C to 160°C 


t Stresses beycnd these listed under “absclute maximum ratings” may cause permanent damage tc the device. These are stress ratings cniy, and 
functicnal eperatien cf the device at these cr any ether cenditiens beycnd these indicated under “recemmended eperating cenditiens” is net 
implied. Expesure tc absciute-maximum-rated cenditiens fer extended perieds may affect device reliability. 

NOTES: 1. The input and cutput negative-vcitage ratings may be exceeded if the input and cutput clamp-current ratings are ebserved. 

2. This value is limited tc 4.6 V maximum. 

3. The maximum package pewer dissipaticn is calculated using a juncticn temperature cf 150**C and a beard trace length cf 750 mils. 
Fcr mere infermatien, refer tc the Package Thermal Considerations appWeaWon ncte in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 4) 



NOTE 4: Unused inputs must be held high cr lew tc prevent them frem ficating. 
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SN74LV573 

OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCLS198A- FEBRUARY 1993 - REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vect 

MIN TYP MAX 

UNIT 

VOH 

IOH--100hA 

MIN to MAX 

Vqq-0.2 

V 

IOH=-8niA 

3V 

2.4 

VOL 

Iql “ 100 |jA 

MIN to MAX 

0.2 

V 

Iql * 8 mA 

3V 

0.4 


V| » Vee or GND 

3.6 V 

±1 

ma 

loz 

Vq « Vee or GND 

3.6 V 

±5 

pA 

Ice 

V| = VceorGND, IO = 0 

3.6 V 

20 

mA 

Alee 

One input at Vee ” O-® V, Other Inputs at Vqq or GND 

3Vto 3.6V 

500 

pA 

Ci 

V|-Vce or GND 

3.3 V 

2.5 

pF 

Co 

Vq * Vqq or GND 

3.3 V 

7 

pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 




Vcc = 3.3V 
±0.3V 

Vcc = 2.7 V 

UNIT 



MIN MAX 

MIN MAX 


tw 

Pulse duration, LE high 

20 

25 

ns 

tsu 

Setup time, data before LEi 

10 

13 

ns 

th 

Hold time, data after LEi 

8 

8 

ns 


switching characteristics over recommended operating free-air temperature range, C|. = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Vcc = 

3.3V±0.3V 1 

Vcc = 

2.7 V 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

^pd 

D 

n 


11 

29 

36 


LE 



15 

30 

38 


ten 

OE 

Q 


13 

26 

33 

ns 

tdis 

OE 

Q 


15 

32 

39 

ns 


operating characteristics, Vcc = 3.3 V, = 25°C 


PARAMETER | 

TEST CONDITIONS 

TYP 

UNIT 

Cpd 

Power dissipation capacitance per latch 

Outputs enabled 

CL = 50pF, f=10MHz 

30 

pF 

Outputs disabled 

14 
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SN74LV573 

OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCLS198A - FEBRUARY 1993 - REVISED JULY 1995_ 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test ~ 


Cl = 60 pF 
(see Note A) 


1 k£l 
-VsAr- 


S1 


o 6V 
O Open 
Q QND 


1 


TEST 

SI 

tPLH/tPHL 

tPLZ/tPZL 

tPHZ/tpZH 

Open 

6V 

GND 


LOAD CIRCUIT FOR OUTPUTS 


Input 




VOLTAGE WAVEFORMS 
PULSE DURATION 


2.7 V 

OV 


Timing Input 


Data Input 




I*-;—►k-i—n 

[ *su I ‘h j 


2.7 V 
OV 

2.7 V 
OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 




2.7 V 
OV 


tPLH “1^- ^ 

I 


I 


tPHL 


1 


'TIT]” 

1 

k- 

-♦L- 




VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 




tPZL 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


*PZH ->| (*- 


I k 

y-sv I ■/ vql^O.I 
iJPHZ “N |4- 


0.3 V 


2.7 V 
OV 

3V 

VOL 


/IT 


\l^, . _ A O W 

OV 


T^H-0.3V 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cl includes probe and jig capacitance. 

B. Waveform 11s for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with internal conditions such that the output Is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 Q, t^ < 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74LV574 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

_SCLS199A- MARCH 1993 - REVISED JULY 1995 


• EPIC^** (Enhanced-Performance Implanted 
CMOS) 2-|x Process 

• Typical Vq^p (Output Ground Bounce) 

< 0.8 V at Vcc = 3.3 V, Ta = 25X 

• Typical Vqhv (Output Vqh Undershoot) 

> 2 V at Vcc = 3.3 V, Ta = 25X 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Smaii-Outiine 
(DB), and Thin Shrink Smaii-Outiine (PW) 

Packages 

description 

This octal edge-triggered D-type flip-flop is designed for 2.7-V to 3.6-V Vcc operation. 

The SN74LV574 features 3-state outputs designed specifically for driving highly capacitive or relatively 
low-impedance loads. This device is particularly suitable for implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 

On the positive transition of the clock (CLK) Input, the Q outputs are set to the logic levels set up at the data 
(D) Inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or high-impedance state. In the high-impedance state, the outputs neither load nor drive the 
bus lines significantly. The high-impedance state and Increased drive provide the capability to drive bus lines 
without need for interface or pullup components. 

OE does not affect the internal operations of the flip-flops. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN74LV574 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages In less than half the printed-circuit-board area. 

The SN74LV574 Is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 
(each flip-flop) 


1 INPUTS 1 

OUTPUT 

Q 

OE 

CLK 

D 

L 

T 

H 

H 

L 

T 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

z 


DB, DW, OR PW PACKAGE 
(TOP VIEW) 


OE[ 

1 


1D[ 

2 

19! 

2D[ 

3 

is: 

3D[ 

4 

17: 

4D[ 

5 

16] 

5D[ 

6 

16] 

6D[ 

7 

14] 

7D[ 

8 

13] 

8D[ 

9 

12] 

GND[ 

10 

11] 


1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

CLK 



^Pl^^^rademarkonejgsjnst^^ 

PRODUCTION DATA Information la current as of publication date. 
Products conform to specifications per the terms of Texas instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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SN74LV574 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCLS199A - MARCH 1993 - REVISED JULY 1995 _ 

logic symbolt logic diagram (positive logic) 


OE 

CLK 

ID 

2D 

3D 

4D 

5D 

6D 

7D 

8D 


11 


EN 
> Cl 


2 

ID V 

19 

3 

18 


4 

17 


5 

16 


6 

15 


7 


14 


8 


13 


9 

12 





IQ 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 



To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . V to 4.6 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Notes 1 and 2) ..— -0.5 V to Vcc + V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . *20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ... ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . 

Continuous current through Vcc or GND...—. ±70 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3): DB package .. 0.6 W 

DW package . 1.6 W 

PW package . 0.7 W 

Storage temperature range, Tgtg . -65®C to 150°C 


t Stresses beycnd these listed under “absclute maximum ratings” may cause permanent damage tc the device. These are stress ratings cniy, and 
functicnal eperation cf the device at these cr any ether conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This value is limited to 4.6 V maximum. 

3. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal ConsiderationsappWeaWon note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



MIN NOM MAX 

UNIT 

Vcc Supply voltage 


V 

V|H High-level input voitage 

Vcc* 2.7 V to 3.6 V 

2 

V 

V|L Low-ievel input voitage 

Vcc* 2.7 V to 3.6 V 

0.8 

V 

V| Input voltage 

O 

o 

V 

Vq Output voltage 

O 

o 

V 

•oh High-level output current 

-8 

mA 

Iql Low-level output current 

8 

mA 

At/Av Input transition rise or fall rate 

0 100 

ns/V 

Ta Operating free-air temperature 

o 

1 

®C 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 
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SN74LV574 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCLS199A-MARCH 1993 - REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t For conditions shown as MiN or MAX, use the appropriate values under recommended operating conditions. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 



switching characteristics over recommended operating free-air temperature range, C|, = 50 pF 
(unless otherwise noted) (see Figure 1) 



operating characteristics, Vcc = 3-3 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd 

Power dissipation capacitance per flip-flop 

Outputs enabled 

Cl-60pF, f = 10MHz 

40 

pF 

Outputs disabled 

22 
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SN74LV574 

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCLS199A- MARCH 1993- REVISED JULY 1995_ 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 

Cl = 50 pF 
(see Note A) 


1 kO 
-VW 

1 kO 


SI 


O 6V 
O Open 
O GND 


TEST 

SI 

tPLH^tpHL 

tPLZ/tPZL 

tPHZ/tpZH 

Open 

6V 

GND 


LOAD CIRCUIT FOR OUTPUTS 


Input 


BCZDE 


VOLTAGE WAVEFORMS 
PULSE DURATION 


2.7 V 

OV 


Timing Input 


Data Input 




^ th 


')(pr 


2.7 V 
OV 

2.7 V 
OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 


Output 


Output 




I 

tPLH “1^- 


2.7 V 
OV 


I 




I 

tPHL-tl-► 


1 

\ 

^.5V j 

1 

l4- 

3 


tPLH 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
SI at GND 
(see Note B) 


tpZL ->| 


tpL2->| ^ 

\l5V Y - 

\__Lji YoL+iiy 


2.7 V 
OV 

3V 


I I tpHZ 1^ 

tpZH ->| ' 



*ov 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 O, ^ ^ 2.5 ns, tf ^ 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54GTL16612, SN74GTL16612 
18-BiT GTULVT UNIVERSAL BUS TRANSCEIVERS 


SCBS480C - JUNE 1994 - REVISED JULY 1995 

• Translate Between GTL Logic Levels and sn54GTL16612 ... wd package 

LVTTL or 5-V TTL Logic Levels SN74GTL16612... DGG OR dl package 

® (TOP VIEW) 

• Members of the Texas Instruments 
Wldebus"^** Family 

• Support Mixed-Mode Signal Operation on 
A Port 

• Universal Bus Transceiver 
Combines D-TVpe Latches and D-Type 
Flip-Flops With Qualified Storage Enable 

• Bus-Hold Data Inputs Eliminate the Need ^cc 

for External Puliup Resistors on A Port 

• Flow-Through Architecture Optimizes 
Printed-Circuit-Board Layout 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic Shrink 
Small-Outllne (DL), Thin Shrink 
Small-Outline (DGG), and Ceramic Flat 
(WD) Packages 

description 

These 18-bit bus transceivers combine D-type 
latches and D-type flip-flops to allow data flow In 
transparent, latched, and clocked modes. Vcc 

The B port operates at GTL levels while the A port 
and control inputs are compatible with LVTTL or 
5-V TTL logic levels. 

Data flow In each d irecti on is controlled by 
output-enable (OEAB and OEBA), latch-enable 
(LEAB and LEBA), and clock (CLKAB and 
CLKBA) inputs. The clock or la tch-en able can be 
controlled by the clock-enable (CEAB and CEBA) 

inputs. For A-to-B data flow, the devices operate _ 

in the transparent mode when LEAB is high. When LEAB is low, the A data is latched if CEAB is low and CLKAB 
is held at a high or low logic le vel. If LEA B is low , the A-bus data is s tored in the latch/flip-flop on the low-to-high 
transiti on of CLKAB if CEAB is also low. OEAB is active low. When OEAB is low, the outputs are active. When 
OEAB is high, the outputs are in the high-impedance state. Data flow for B to A Is similar to that for A to B but 
uses OEBA, LEBA, CLKBA, and CEBA. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a puliup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN54GTL16612 is characterized for operation over the full military temperature range of “55°C 
to 125°C. The SN74GTL16612 is characterized for operation from -40°C to 86®C. 



Widebus and UBT are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Infomratlon current as of publication date. Products conform to 
specIflcaUons per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 
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SN54GTL16612, SN74GTL16612 

18-BIT GTULVT UNIVERSAL BUS TRANSCEIVERS 


SCBS480C - JUNE 1994 - REVISED JULY 1995 


FUNCTION TABLEt 


INPUTS 

OUTPUT 

MODE 

CEAB 

OEAB 

LEAB 

CLKAB 

A 

B 

X 

H 

X 

X 

X 

Z 


L 

L 

L 

H 

X 

Bo* 

Latched storage of A data 

L 

L 

L 

L 

X 

Bo§ 


X 

L 

H 

X 

L 

L 








Transparent 

X 

L 

H 

X 

H 

H 


L 

L 

L 

T 

L 

L 


L 

L 

L 

T 

H 

H 

Clocked storage of A data 

H 

L 

L 

X 

X 

Bo§ 

Clock inhibit 


t A-to-B data flow is shown: B-to-A data flow is similar but uses OEBA, LEBA, CLKBA, and 
CEBA. 


Output level before the indicated steady-state input conditions were established, provided 
that CLKAB was high before LEAB went low 
§ Output level before the indicated steady-state input conditions were established 

logic diagram (positive logic) 



To 17 Other Channels 
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SN54GTL16612, SN74GTL16612 
18-BIT GTL/LVT UNIVERSAL BUS TRANSCEIVERS 


SCBS480C-JUNE 1994- REVISED JULY 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc‘- 3.3 V ... -0.5 V to 4.6 V 

6V .-0.6 V to 7 V 

Input voltage range, V| (see Note 1): A port .-0.5 V to 7 V 

Bport . -0.5 V to 4.6 V 

Voltage range applied to any output in the high or 

power-off state, Vq (see Note 1): A port .-0.5 V to 7 V 

Bport . -0.6Vto4.6V 

Current Into any A-port output in the low state, Iq . 128 mA 

Current into any B-port output in the low state, Iq . 80 mA 

Current into any A-port output in the high state, Iq (see Note 2) . 64 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . ~30 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package. 1 W 

DL package.1.4 W 

Storage temperature range, Tgtg ... -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current flows only when the output Is in the high state and Vq > Vcc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations appWcaWon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



SN54GTL16612 

SN74GTL16612 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc 

Supply voltage, 3.3 V 


3.15 3.3 3.45 

V 

Supply voltage, 5 V 

4.75 5 5.25 

4.75 5 5.25 

Vref Supply voltage 

0.8 

0.8 

V 

V| Input voltage 

B port 

4VCC(3.3V) 

Vcc (3.3 V) 

V 

Except B port 

5.5 

5.5 

V|H High-level input voltage 

B port 

Vref +50 mv ^ 

Vref +50 mV 

V 

Except B port 

2 

^ .»v 

2 

V 1 L Low-level input voltage 

B port 

Vref -50 mV 

Vref -50 mV 

V 

Except B port 

# 0.8 

0.8 

l|K Input clamp current 

^ -18 

-18 

mA 

Iqh High-level output current 

A port 

-32 

-32 

mA 

Iql Low-level output current 

A port 

64 

64 

mA 

B port 

40 

40 

Ta Operating free-air temperature 

-55 125 

-40 85 

•c 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


PRODUCT PREViEW information concerns products in the formative or 

S phase of development Characteristic data and other 
atlons are design goals. Texas Instruments reserves the right to 
or discontinue these products without notice. 
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SN54GTL16612, SN74GTL16612 

18-BIT GTL/LVT UNIVERSAL BUS TRANSCEIVERS 

electrical characteristics over recommended operating free-air temperature range, Vref = 0.8 V 
(unless otherwise noted) 



t All typical values are at Vcc (3.3 V) - 3.3 V, Vcc (5 V) - 5 V, Ta = 25°C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This Is the increase in supply current for each input that Is at the specified TTL voltage level rather than Vcc or GND. 


PRODUCH' PREVIEW Information concerns products In the formative or 
design phase of development Characteristie data and other 
speaficatlone are design goals. Texas instruments reserves the right to 
change or discontinue these products without notice. 
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SN54GTL16612, SN74GTL16612 
18-BIT GTULVT UNIVERSAL BUS TRANSCEIVERS 


SCBS480C - JUNE 1994- REVISED JULY 1995 


timing requirements over recommended ranges of suppiy voitage and operating free-air 
temperature, = 0.8 V (uniess otherwise noted) 





I SN54GTL16612 

I SN74GTL16612 | 





MIN 

MAX 

MIN 

MAX 


^clock 

Clock frequency 


0 

95 

0 

95 

MHz 

tw 

Pulse duration 

LEAB or LEBA high 

3.3 

3.3 

ns 

CLKAB or CLKBA high or low 

5.6 

5.6 



A before CLKABT 

0.9 

0 




B before CLKBAT 



2.5 


^su 

Setup time 

A before LEABi 

1.2 


0.4 

ns 

B before LEBA>1 

1 


0.9 



CEAB before CLKABT 

2.1 ^5, 


1 




CEBA before CLKBAT 

2.^ 

2.1 




AafterCLKABt 

0 

2.7 




Barter CLKBAT 

4.1 

0.4 


th 

Hold time 

A after LEABi 

4.5 

3.4 

ns 

B after LEBAi 

4.3 

3.3 



CEAB after CLKABT 

2 

1.5 




CEBA after CLKBAT 

0.5 

0.4 



switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Vpgp = 0.8 V (see Figure 1) 


PARAMETER 

FROM 

TO 

1 SN54GTL16612 | 

I SN74GTL16612 | 

UNIT 

(INPUT) 

(OUTPUT) 

1 MIN 

TYPt 

MAX 1 

1 MIN 

TYPt 

MAX 1 

^max 



1 95 1 

1 95 1 

MHz 

tPLH 

A 

B 

1 

2.6 

3.8 

1 

2.6 

3.8 

ns 

tPHL 


1 

2.2 

4 

1 

2.2 

4 

tPLH 

LEAB 

B 

1.8 

3.6 

5.4 

1.8 

3.6 

5.4 

ns 

IPHL 

1.5 

3.3 

5.5 

1.5 

3.3 

5.5 

‘PLH 

CLKAB 

B 

1.8 

3.7 

5.3 

1.8 

3.7 

5.3 

ns 

tPHL 

1.5 

3.3 

65 

1.5 

3.3 

5.5 

‘PLH 

OEAB 

B 

1.6 

33 

4 r 

1.6 

3.3 

■a 

ns 

tPHL 

1.3 


■aa 

1.3 

3.2 

5.5 I 

tr 

Transition time, B outputs (0.5 V to 1 V) 

13 

1.3 

ns 

tf 

Transition time, B outputs (1 V to 0.5 V) 

.^0 5 

0.5 

ns 

‘PLH 

B 


2^ 

' 4.8 

6.9 

2 

4.8 

6.9 

ns 

‘PHL 


1.4 

3.6 

5.1 

1.4 

3.6 

5.1 

tPLH 

LEBA 

A 

2.1 

4.3 

6.1 

2.1 

4.3 

6.1 

ns 

‘PHL 

1.9 

3.6 

5.1 

1.9 

3.6 

5.1 

tPLH 

CLKBA 


2.3 

4.5 

6.4 

2.3 

4.5 

6.4 

ns 

tPHL 


2.2 

4 

5.6 

2.2 

4 

5.6 

*en 

OEBA 

A 

1.9 

4.7 

7.2 

1.9 

4.7 

7.2 

ns 

tdis 


2.5 

4.6 

6.9 

2.5 

4.6 

6.9 


t All typical values are at Vcc (3.3 V) = 3.3 V, Vcc (5 V) - 5 V. Ta - 25°C. 


PRODUCT PREVIEW Information concerns products In the formative or 

S phase of development Characteristic data and other 
iatlons are design goals. Texas Instruments reserves the right to 
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SN54GTL16612, SN74GTL16612 

18-BIT GTL/LVT UNIVERSAL BUS TRANSCEIVERS 


PARAMETER MEASUREMENT INFORMATION 


o«'' 



TEST 

SI 

tPLH/tpHL 

tPLZ/tpZL 

tPHZ/tpZH 

Open 

6V 

GND 


1.2 V 


25 Q 

From Output_ 

Under Test 


Test 

Point 


Cl = 30 pF 
(see Note A) 


LOAD CIRCUIT FOR A OUTPUTS 


LOAD CIRCUIT FOR B OUTPUTS 



VOLTAGE WAVEFORMS 
PULSE DURATION 

(Vm = 1.5 V for A port and 0.8 V for B port) 


3V 

OV 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
(A port to B port) 


Input 
tPLH 

Output 


_/ 


0.8 V 


"N ^0.8V 


W-4~tpHL 


1.2 V 
• OV 


^1.5 V 


1-VoH 

1.5 V 

VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
(B port to A port) 


Timing 

input 


Data 

Input 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
(Vm = 1.5 V for A port and 0.8 V for B port) 


Output 

Control 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
(see Note B) 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
(A port) 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, t^ < 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuits and Voltage Waveforms 
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SN54GTL16616, SN74GTL16616 
17-BIT GTL/LVT UNIVERSAL BUS TRANSCEIVERS 
WITH BUFFERED CLOCK OUTPUTS 

_ SCBS481B - JUNE 1994 - REVISED JULY 1995 

• Translate Between GTL Signal Levels and 
LVTTL or 5-V TTL Signal Levels 

• Members of the Texas Instruments 
Wldebus^** Family 

• Support Mixed-Mode Signal Operation on 
A Port 

• Universal Bus Transceiver 
Combines D-Type Latches and D-Type 
Flip-Flops With Qualified Storage Enable 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors on A Port 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic Shrink 
Small-Outline (DL), Thin Shrink 
Small-Outline (DGG), and Ceramic Flat 
(WD) Packages 

description 

These 17-bit registered bus transceivers combine 
D-type iatches and D-type fiip-fiops to allow data 
flow in transparent, latched, and clocked modes. 

The ’GTL16616 provide for a copy of CLKAB at 
GTL logic levels (CLKOUT) and also provide a 
conversion of the GTL clock to a TTL environment 
(CLKIN). 

The B port operates at GTL levels while the A port 
and control inputs are compatible with LVCMOS, 

LVTTL, or 5-V TTL logic levels. 

Data flow In each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock ( CLKAB and CLKBA) Inputs. The clock or latch-enable can be controlled by the clock-enable (CEAB 
and CEBA) inputs. For A-to-B data fl ow, the device operates In the transparent mode when LEAB Is high. When 
LEAB is low, the A data is latched If CEAB Is low and CLKAB Is held at a high or low l ogic lev el. If LEAB is low, 
the A-bus data is stor ed In th e latch/fllp-flop on the low-to-high transiti on of C LKAB If CEAB is also low. OEAB 
Is active low. When OEAB Is low, the outputs are active. When OEA B is hig h, the outputs are In the 
high-impedance state. Data flow for B to A Is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CEBA. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor Is determined by the current-sinking capability of the driver. 

The SN74GTL16616 Is available in Tl’s shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages In the same printed-circult-board area. 

The SN54GTL16616 Is characterized for operation over the full military temperature range of -55®C 
to 125®C. The SN74GTL16616 Is characterized for operation from -40°C to 85°C. 


SN54GTL16616... WD PACKAGE 
SN74GTL16616... DGG OR DL PACKAGE 
(TOP VIEW) 


OEAB L 1 
LEAB [ 2 
A1 [ 3 
GND[ 4 
A2[ 5 
A3[ 6 
Vcc (3.3 V) [7 
A4[ 8 
A6[ 9 
A6[ 10 
GND[ 11 
A7[ 12 
A8[ 13 
A9[ 14 
A10[ 15 
A11 [ 16 
A12[ 17 
GND[ 18 
A13[ 19 
A14[ 20 
A16[ 21 
Vcc (3.3 V) [22 
A16[ 23 
A17[ 24 
GND [ 25 
CLKIN [ 26 
0^[ 27 
LEBA [ 28 


56 J CEAB 
55 ] CLKAB 
54 ] B1 
53 ] GND 
52 ] B2 
51 ]B3 
50 ] Vcc (5V) 
49 ] B4 
48 ] B5 
47 ]B6 
46 ] GND 
45 ]B7 
44 ] B8 
43 ] B9 
42 ] B10 
41 ]B11 
40 1b12 
39 ] GND 
38 ]B13 
37 i B14 
36 ] B15 
35 ] Vref 
34 ]B16 
33 ]B17 
32 ] GND 
31 ] CLKOUT 
30 ] CLKBA 
29 ] CEBA 


WIdebus and UBT are trademarks of Texas Instruments Incoroorated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the ternis of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 


Texas 

Insttruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright ® 1995, Texas Instruments Incorporated 
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SN54GTL16616, SN74GTL16616 

17-BIT GTL/LVT UNIVERSAL BUS TRANSCEIVERS 

WITH BUFFERED CLOCK OUTPUTS 

SCBS481B-JUNE 1994-REVISED JULY 1995 _ 


FUNCTION TABLEt 




INPUTS 



OUTPUT 

MODE 

CEAB 

OEAB 

LEAB 

CLKAB 

A 

B 

B 

H 


mm 




H 

B 





Latched storage of A data 

B 

B 






X 

H 


X 

L 

L 

Transparent 

X 



X 

H 

H 

L 

L 

L 

T 

L 

L 


L 

L 

L 

T 

H 

H 

Clocked storage of A data 

H 

L 

L 

X 

X 

Bo§ 

Clock inhibit 


t A-to-B data flow is shown: B-to-A data flow is similar but uses OEBA, LEBA, CLKBA, and 
CEBA. 


t Output level before the indicated steady-state input conditions were established, provided 
that CLKAB was high before LEAB went low 
§ Output level before the indicated steady-state input conditions were established 


TtexAS 
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SN54GTL16616, SN74GTL16616 
17-BIT GTULVT UNIVERSAL BUS TRANSCEIVERS 
WITH BUFFERED CLOCK OUTPUTS 

SCBS481B - JUNE 1994 - REVISED JULY 1995 
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SN54GTL16616, SN74GTL16616 

17-BIT GTULVT UNIVERSAL BUS TRANSCEIVERS 

WITH BUFFERED CLOCK OUTPUTS 

SCBS481B - JUNE 1994 - REVISED JULY 1995__ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Mcc' 3.3 V . -0.5 V to 4.6 V 

5V ... -0.5 V to 7 V 

Input voltage range, V| (see Note 1): A port . -0.5 V to 7 V 

Bport . -0.5 V to 4.6 V 

Voltage range applied to any output in the high or 

power-off state, Vq (see Note 1): A port.-0.5 V to 7 V 

Bport. -0.5Vto4.6V 

Current into any A-port output in the iow state, Iq . 128 mA 

Current into any B-port output in the low state, Iq . 80 mA 

Current into any A-port output in the high state, Iq (see Note 2) . 64 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . “50 mA 

Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package... 1 W 

DL package.. 1.4 W 

Storage temperature range, Tgtg . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current flows only when the output is In the high state and Vq > Vqc- 

3. The maximum package power dissipation is calculated using a junction temperature of 150‘’C and a board trace length of 750 mils. 
For more Information, refertothe Package Therir^al Considerations application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



SN54GTL16616 

SN74GTL16616 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc 

Supply voltage, 3.3 V 

3.16 3.3 3.45 

3.15 3.3 3.45 

V 

Supply voltage, 5 V 

4.76 5 5.26 

4.75 6 5.25 

Vref Supply voltage 

0.8 

0.8 

V 

V| Input voltage 

B port 

i(CC(3.3V) 

Vcc {3.3 V) 

V 

Except B port 

5.5 

5.5 

V|H High-level input voltage 

Bport 

Vref+ 50 mV 

Vref +50 mv 

V 

Except B port 

2 

2 

V|L Low-level input voltage 

Bport 

V Vref -50 mV 

Vref “50 mV 

V 

Except B port 

# 0.8 

0.8 

l|K Input clamp current 

4*'' -18 

-18 

mA 


A port 

-32 

-32 

mA 

Iql Low-level output current 

A port 

64 

64 

mA 

B port 

40 

40 

Ta Operating free-air temperature 

-55 125 

-40 85 



NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


PRODUCT PREVIEW information concerns products In the formative or 

S phase of development Characteristle data and other 
iations are design goals. Texas Instruments reserves the right to 
or discontinue these products without notice. 
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SN54GTL16616, SN74GTL16616 
17-BIT GTULVT UNIVERSAL BUS TRANSCEIVERS 
WITH BUFFERED CLOCK OUTPUTS 

SCBS481B - JUNE 1994 - REVISED JULY 1995 

electrical characteristics over recommended operating free-air temperature range, = 0.8 V 
(unless otherwise noted) 



t All typical values are at Vcc (3.3 V) = 3.3 V, Vcc (5 V) = 5 V, Ta = 25*0. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vco oi' GND. 


PRODUCT PREVIEW Information concerns products In the formative or 

S hase of development Characteristic data and other 
ons are design goals. Texas Instruments reserves the right to 
discontinue these products without notice. 
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SN54GTL16616, SN74GTL16616 

17-BIT GTL/LVT UNIVERSAL BUS TRANSCEIVERS 

WITH BUFFERED CLOCK OUTPUTS 


SCBS481B-JUNE 1994- REVISED JULY 1995 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature, Vref = 0.8 V (unless otherwise noted) 



PRODUCT PREVIEW Infomurtlon concerns products In the formative or 
desion phase of developfflent Characteristic data and other 
speclllcatlons are design goals. Texas Instruments reserves the right to 
change or discontinueU nm products without notice. 
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SN54GTL16616, SN74GTL16616 
17-BIT GTULVT UNIVERSAL BUS TRANSCEIVERS 
WITH BUFFERED CLOCK OUTPUTS 

_SCBS481B-JUNE 1994-REVISED JULY 1995 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, = 0.8 V (see Figure 1) 


PARAMETER 

FROM 

TO 

SN54GTL16616 

SN74QTL16616 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYPt 

MAX 

MIN 

TYPt 

MAX 

^max 



95 

95 

MHz 

*PLH 



1 

2.5 

3.8 

1 

2.5 

3.8 

ns 

tPHL 



1 

2 

3.8 

1 

2 

3.8 

tPLH 



1.5 

3.4 

5.1 

1.5 

3.4 

5.1 

ns 

‘PHL 



1.4 

3.2 

5.1 

1.4 

3.2 

5.1 

‘PLH 

CLKAB 

B 

1.5 

3.6 

5 

1.5 

3.6 

5 

ns 

‘PHL 

1.4 

4.1 

5 

1.4 

4.1 

5 

‘PLH 

CLKAB 

CLKOUT 

KD 


mn 

■ESI 

6 

7.7 

ns 

tPHL 

CO 



4.3 

7.4 

10.4 

tPLH 

OEAB 


1.3 

K 

wm 

1.3 

3.2 

5 

ns 

tPHL 


■n 

wm 

5 

1.1 

3.1 

5 

tr 

Transition time, B outputs (0.5 V to 1 V) 


1.2 

ns 

tf 

Transition time, B outputs (1 V to 0.5 V) 


0.7 

ns 

tPLH 





6.5 

2.1 

4.4 

6.5 

ns 

tPHL 



1.3 

3.3 

4.8 

1.3 

3.3 

4.8 

tPLH 

LEBA 


1.7 

3.9 

6 

1.7 

3.9 

6 

ns 

tPHL 


1.3 

3.3 

4.6 

1.3 

3.3 

4.6 

‘PLH 

CLKBA 


1.7 

4.1 

6.3 

1.7 

4.1 

6.3 

ns 

tPHL 


1.4 

3.6 

5.3 

1.4 

3.6 

5.3 

tPLH 

CLKOUT 

CLKIN 

6.5 

10.5 

14.3 

6.5 

10.5 

14.3 

ns 

tPHL 

5.1 

8.8 

11.8 

5.1 

8.8 

11.8 

^en 

OEBA 

A 

1.8 

4.7 

6.9 

1.8 

4.7 

6.9 

ns 

*dis 


2 

4.7 

6.7 

2 

4.7 

6.7 


t All typical values are at Vcc (3.3 V) = 3.3 V, Vcc (5 V) = 5 V, Ta = 25»C. 


PRODUCT PREVIEW Information concerns products In the formative or 

S phase of development Characteristic data and other 
Btkms are design goals. Texas Instruments reserves the right to 
or discontinue these products without notice. 
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SN54GTL16616, SN74GTL16616 

17-BIT GTL/LVT UNIVERSAL BUS TRANSCEIVERS 

WITH BUFFERED CLOCK OUTPUTS 

SCBS481B - JUNE 1994 - REVISED. JULY 1995__ 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

CL = 50pF 
(see Note A) 


500 Cl 

500 Cl 


O Open 
9 QND 


TEST 

SI 

tPLH/tPHL 

tPLZ'tPZL 

tPHZ/tpZH 

Open 

6V 

GND 


1.2 V 


25Q < 

From Output_^ 

Under Test T 


Test 

Point 


Cl = 30 pF 
(see Note A) 


LOAD CIRCUIT FOR A OUTPUTS 


LOAD CIRCUIT FOR B OUTPUTS 



VOLTAGE WAVEFORMS 
PULSE DURATION 

(Vm = 1.5 V for A port and 0.8 V for B port) 


3V 

OV 


Input 




i ^1.5V 


tPLH 


I I 

W-►(— tpHL 


3V 

OV 


Output 


y^o.5\f 


i—-VOH 

. 0.8 V 

VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
(A port to B port) 


Input 
tPLH 

Output 


C ^ 0.8 V 


* ^0.8 V 


1.2 V 
OV 




N-^tpHL 

Sj-^OH 

1.5 V 

VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
(B port to A port) 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
(Vm = 1.5 V for A port and 0.8 V for B port) 


Output 

Control 


1.5 V 


^y/l.5V 


*PZL->! 1^ I , 

I tPLZ-»| N- 


3V 

OV 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
(see Note B) 


tpZH-H 



tPHZ-pl U- 



VOLTAQE WAVEFORMS 
ENABLE AND DISABLE TIMES 
(A port) 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 V < 2.5 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuits and Voitage Waveforms 
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SN54GTL16622, SN74GTL16622 
18-BIT LVTTL TO GTL/GTL+ BUS TRANCEIVERS 


I • Translate Between GTL/GTL+ Signal Levels 
I and LVTTL 

I • Members of the Texas Instruments 
I Wldebus^** Family 

I • Support GTL/GTL+ Signal Operation on 
B Port 

• D~Type Flip-Flops With Qualified Storage 
Enable 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors on A Port 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic Thin Shrink 
Small-Outline (DGG) Package 

description 

The ’GTL1662218-bit registered bus transceivers 
contain two sets of D-type fiip-flops for temporary 
storage of data flowing in either direction. 

The B port operates at GTL/GTL+ levels, while the 
A port and control inputs are compatible with 
LVTTL logic level. 

Data flow in each d irec tion is controlled by 
output-enable (OEAB and OEBA) and the clock 
( CLKAB and CLKBA) inputs. The clock-enable 
(CEAB and CEBA) inputs are designed to 
control nine bits at a time, which makes the device 
more versatile. 

For A-to-B data flow, the devices o perate on the 
low-to -high tr ansition of CLKAB if CEAB is low. 
When OEAB Is low, the outputs are active. When 
OEAB is high, the outputs are in the high- 
impedance state. Dat a flow f or B to A is si milar to 
that for A to B but uses OEBA, CLKBA, and CEBA. 


DGG PACKAGE 
(TOP VIEW) 


OEAB [ 

1 

^64] 

1A1 [ 

2 

63 ! 

GND [ 

3 

62 ; 

1A2 [ 

4 

61: 

1A3 [ 

5 

60 ; 

GND [ 

6 

59 ] 

Vcc i 

7 

58 ; 

1A4 [ 

8 

67; 

GND [ 

9 

56 ; 

1A5 [ 

10 

55 ; 

1A6 [ 

11 

54; 

GND [ 

12 

53; 

1A7 [ 

13 

52 ; 

1A8 [ 

14 

51; 

GND [ 

15 

50 ; 

1A9 [ 

16 

49 ] 

2A1 [ 

17 

48 ] 

GND [ 

18 

47 ] 

2A2 [ 

19 

46 ] 

2A3 [ 

20 

45 ] 

GND [ 

21 

44 ] 

2A4 [ 

22 

43] 

2A5 [ 

23 

42 ] 

GND [ 

24 

41] 

2A6 [ 

25 

40 ] 

Vcc [ 

26 

39 ] 

GND [ 

27 

38 ] 

2A7 [ 

28 

37] 

2A8 [ 

29 

36 ] 

GND [ 

30 

35 ] 

2A9 [ 

31 

34] 

OEBA [ 

32 

33 ] 


SCES049-AUGUST 1995 


CLKAB 

1CEAB 

1CEBA 

1B1 

GND 

1B2 

1B3 

Vcc 

1B4 

1B5 

1B6 

GND 

1B7 

1B8 

GND 

1B9 

2B1 

GND 

2B2 

2B3 

GND 

2B4 

2B5 

2B6 

Vref 

2B7 

2B8 

GND 

2Bg 

2CEBA 

2CEAB 

CLKBA 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN64GTL16622 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74GTL16622 is characterized for operation from -40°C to 85°C. 


Widebus is a trademark of Texas Instruments Incorporated. 


ADVANCE INFORMATION concerns new products in the sampling or 
preproduction phase of development Characteristic data and oimer 
specifications are subject to change without notice. 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright © 1995, Texas Instruments Incorporated 
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SN54GTL16622, SN74GTL16622 

18-BIT LVTTL TO GTUGTL+ BUS TRANCEIVERS 

SCES049-AUGUST 1995__ 


FUNCTION tablet 


INPUTS 

OUTPUT 

MODE 

CEAB OEAB CLKAB A 

B 

X H X X 

Z 


H L X X 

Bo* 

Latched storage of A data 

X L HorL X 

Bo* 

L L T L 

L L T H 

L 

H 

Clocked storage of A data 


t A-to-B data flow is shown: B-to-A data flow is simitar but uses OEBA, CLKBA, and CEBA. 
t Output level before the indicated steady-state input conditions were established 


^Texas 
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SN54GTL16622, SN74GTL16622 
18-BIT LVHL TO GTL/GTL+ BUS TRANCEIVERS 


SCES049-AUGUST 1995 


logic diagram (positive logic) 


OEAB 

2CEi^ 

CLKAB 

CLKBA 


2CEBA 


OEBA 


2A1 



1B1 


To Eight Other Channels 



2B1 


To Eight Other Channels 


TtexAS 
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SN54GTL16622, SN74GTL16622 

18-BIT LVHL TO GTL/GTL+ BUS TRANCEIVERS 


SCES049-AUGUST 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noteci)t 


Supply voltage range, Vcc . -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1): A port . -0.5 V to 4.6 V 

Bport . -0.5 V to 4.6 V 

Voltage range applied to any output in the high or 

power-off state, Vq (see Note 1): A port. -0.5 V to 4.6 V 

B port. -0.5 V to 4.6 V 

Current into any A-port output in the low state, Iq . 48 mA 

Current Into any B-port output in the low state, Iq .. 100 mA 

Current into any A-port output in the high state, Iq (see Note 2) . 48 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Output clamp current, Iqk (Vq < 0) . “50 mA 

Maximum power dissipation at = 55°C (in still air) (see Note 3) . 1 W 

Storage temperature range, Tgtg .... -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. This current flows only when the output is in the high state and Vq > Vqq. 

3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
For more Information, refer to the Package r/ierma/Cons/oferaf/ons application note in the 1994 ABTAdvanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


recommended operating conditions (see Note 4) 



SN54QTL16622 

SN74GTL16622 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

3.15 3.3 3.45 

3.15 3.3 3.45 

V 

Vjj Termination voltage 

1.14 1.5 1.65 

1.14 1.5 1.65 

VreF Supply voltage 

0.74 1 1.1 

0.74 1 1.1 

V 

V| Input voltage 

B port 

Vcc 

Vcc 

V 

Except B port 

5.5 

5.5 

V|H High-level input voltage 

B port 

VreF +50 mV 

VREF+50mV 

V 

Except B port 

2 

2 

VI [_ Low-level input voltage 

B port 

VreF “50 mV 

VreF “50 mV 

V 

Except B port 

0.8 

0.8 

11K I nput clamp current 

-18 

-18 

mA 

Iqh High-level output current 

A port 

-24 

-24 

mA 

Iql Low-level output current 

A port 

24 

24 

mA 

B port 

50 

50 

Ta Operating free-air temperature 

-55 125 

-40 85 



NOTE 4: Unused inputs must be held high or low to prevent them from floating. 
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SN54GTL16622, SN74GTL16622 
18-BIT LVHL TO GTL/GTL+ BUS TRANCEIVERS 


SCES049-AUGUST 1995 


electrical characteristics over recommended operating free-air temperature range, Vpgp = 1 V 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54GTL16622 

SN74GTL16622 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 3.15 V, l|=-18mA 

-1.2 

-1.2 

V 

VOH 

A port 

Vcc = min to MAXt, loH = -100 mA 

CM 

C5 

1 

O 

o 

> 

Vcc - 0.2 

V 

Vcc = 3.15 V 

Iqh = - 3 

2.4 

2.4 

Iqh = ” 24 mA 

2 

2 

VOL 

A port 

Vcc = 3.15 V 

IOL= 100 pA 

0.2 

0.2 

■ 

Iql = 8 mA 

0.4 

0.4 

Iql = 24 mA 

0.5 

0.5 

B port 

Vcc = min to MAX*, Iql = 100 mA 

0.2 

0.2 

V 

Vcc = 3.15 V 

Iql = 10 mA 

0.2 

0.2 

Iql = 40 mA 

0.4 

0.4 

Iql = 30 mA 

0.55 

0.55 

i| 

Vcc = 3.45 V, Vj = Vcc or GND 

±5 

±5 

liA 

•off 

VCC = 0, V| orVo = Oto 5.5 V 

100 

100 

pA 

l|(hold) 

A port 

Vcc = 3.15 V 

V| = 0.8 V 

75 

75 

pA 

> 

CM 

> 

-75 

-75 

lOZH 

A port 

Vcc = 3.45 V 

> 

CO 

II 

O 

> 

1 

1 

pA 

B port 

Vo = 1.5 V 

10 

10 

•OZL 

A port 

Vcc = 3.45 V 

Vo = 0.5 V 

-1 

-1 

pA 

B port 

Vo = 0.4 V 

-10 

-10 

icc 

A or B port 

Vcc = 3.45 V, 

io = o. 

V| = Vcc or GND 

Outputs high 



mA 

Outputs low 



Outputs disabled 



Alcc§ 

Vcc = 3.45 V, 

A or control Inputs at Vcc or GND, 

One input at 2.7 V 

1 

1 

mA 

Ci 

Control 

inputs 

V| = 3.15 V or 0 

3.5 

3.5 

PF 

Cio 

A port 

Vo = 3.15 VorO 

7 

7 

PF 

B port 

Per IEEE Standard 1149.0-1991 

6 

6 


t All typical values are at Vcq = 3.3 V, Ta = 25®C. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 
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SN54GTL16622, SN74GTL16622 

18-BIT LVni TO GTUGTL+ BUS TRANCEIVERS 


SCES049-AUGUST 1995 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature, Vtt = 1-5 V and = 1 V (unless otherwise noted) 



SN54QTL16622 

SN74GTL16622 

UNIT 

MIN MAX 

MIN MAX 

^clock Clock frequency 

0 

0 200 

MHz 

tvy Pulse duration, CLK high or low 

2 

2 

ns 

tsu Setup time 

Data before CLKt 

2 

2 

ns 

^ before CLKt 

3 

3 

th Hold time 

Data after CLKt 

0 

0 

ns 

CE after CLKt 

0 

0 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, Vtt = V and Vree = 1 V (see Figure 1) 


PARAMETER 

FROM 

TO 

SN54GTL16622 

SN74GTL16622 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYPt MAX 

MIN TYPt MAX 

^max 




200 

MHz 

*PLH 

CLKAB 

B 


5 

ns 

*PHL 


6.5 

tPLH 

OEAB 

B 


6 

ns 

‘PHL 


6 

Slew rate 

Both transitions 


0.3 0.8 

V/ns 

tr 

Transition time, B outputs (0.6 V to 1.3 V) 


CO 

c\i 

o> 

o 

ns 

tf 

Transition time, B outputs (1.3 V to 0.6 V) 


CO 

cvi 

Oi 

d 

ns 

tPLH 

CLKBA 



5 

ns 

‘PHL 



5 

*en 

OEBA 

A 


6.5 


tdis 



6 

ns 


t All typical values are at Vcc = 3-3 V, T/v = 25°C. 
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SN54GTL16622, SN74GTL16622 
18-BIT LVHL TO GTL/GTL+ BUS TRANCEIVERS 


SCES049 - AUGUST 1995 


timing requirements over recommended ranges of suppiy voitage and operating free-air 
temperature, Vtt = 1 >2 V and Vref = 0-8 V (uniess otherwise noted) 



SN54GTL16622 

SN74GTL16622 

UNIT 

MIN MAX 

MIN MAX 

fciock Clock frequency 

0 

0 200 

MHz 

tw Pulse duration, CLK high or low 



ns 

tsu Setup time 

Data before CLKt 



ns 

^ before CLKt 



th Hold time 

Data after CLKt 



ns 

Rafter CLKt 




switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, V 77 = 1.2 V and Vref = 0-8 V (see Figure 1) 


PARAMETER 

FROM 

TO 

SN54GTL16622 

SN74GTL16622 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYPt MAX 

MIN TYPt MAX 

^max 




200 

MHz 

*PLH 

CLKAB 

B 



ns 

tPHL 



tPLH 


B 



ns 

tPHL 

OEAB 



Slew rate 

Both transitions 



V/ns 

V 

Transition time, B outputs (0.6 V to 1 V) 



ns 

tf 

Transition time, B outputs (1 V to 0.6 V) 



ns 

tPLH 

CLKBA 

A 



ns 

IPHL 




%n 

OEBA 

A 



ns 

^is 





t All typical values are at Vcc = 3-3 = 25‘’C. 
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SN54GTL16622, SN74GTL16622 

18-BIT LVTTL TO GTUGTL+ BUS TRANCEIVERS 


SCES049-AUGUST 1995 


PARAMETER MEASUREMENT INFORMATION 
Vtt = 1.5V,Vref = 1V 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 0 
“AW- 


5000 


6V 


SI 


O Open 
? GND 


TEST 

SI 

tPLH/tpHL 

tPLZ/tpZL 

tPHZ/tPZH 

Open 

6V 

GND 


vtt 


25 Q 


From Output 
Under Test" 


Test 

Point 


Cl = 30 pF 
(see Note A) 


LOAD CIRCUIT FOR A OUTPUTS 


LOAD CIRCUIT FOR B OUTPUTS 


Input 


3 CZD(E 


3V 


OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Input 
tpLH 

Output 


/ 1.5 V \l.5V 


3V 
• OV 


Timing 

Input 


Data Input 
A Port 

Data input 
BPort 


XE 


'su 


^ th 


)j< i.e» ) j(^ 

^vref ^vref 


3V 

OV 


3V 

OV 

Vtt 

OV 


k-^tpHL 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
(Vm = 1.5 V for A port and 0.8 V for B port) 




vref 


-VOH 

J.VREF 

•VoL 


Output 

Control 


1.6 V 


VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
(A to B port) 


tpzL-W r«- 


^y/l.6V 


3V 


OV 


input 
tpLH 

Output 




I 


-3V 

1.5 V 

- OV 


I 


M-Pj—tpHL 




i-VoH 

1.5 V 

•VoL 


Output 
Waveform 1 
SI atev 
(see Note B) 

Output 
Waveform 2 
(see Note B) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAYTIMES 
(B to A port) 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
(A port) 


NOTES: A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 Q, V < 2.6 ns, tf < 2.5 ns. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuits and Voltage Waveforms 
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■ • EP/OIIS^^ (Enhanced-Performance 

■ Implanted CMOS) Submicron Process 
I • Members of the Texas Instruments 

I Wldebus^** Family 

I • Provide GTL Signals Levels on Both Inputs 
and Outputs 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic Shrink 
Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages, and 
Ceramic Flat (WD) Package 

description 

The 'GTL16921 have 20 single-bit flip-flops, 
which are designed to provide terminated GTL 
logic levels. 

These devices can be used as one 20-bit flip-flop. 
The 20 flip-flops are edge-triggered D-type 
flip-flops. The 'GTL16921 provide true data at the 
Q outputs on the positive transition of the clock 
(CLK) input. 

The output-enable (OE) input can be used to 
place the outputs in a high state.The output- 
enable input does not affect the Internal operation 
of the flip-flops. Old data can be retained or new 
data can be entered while the outputs are In the 
hIgh-Impedance state. 

The SN54GTL16921 is characterized for 
operation over the full military temperature range 
of -66°C to 125*^0. The SN74GTL16921 Is 
characterized for operation from 0®C to 70®C. 


SN54GTL16921, SN74GTL16921 
20-BIT FLIP-FLOPS 
WITH GTL I/O LEVELS 

SCBS313C - JULY 1993 - REVISED JULY 1995 


SN54GTL16921... WD PACKAGE 
SN74GTL16921... DGG OR DL PACKAGE 
(TOP VIEW) 


Q1 [ 1 
Q2[ 2 
GND[ 3 
Q3[ 4 
Q4[ 6 
GND[ 6 
Q6[ 7 
Q6[ 8 
Q7[ 9 
GND [ 10 
Q8[ 11 
Q9[ 12 
Q10[ 13 
Vcc[ 14 
GND[ 16 
Q11 [ 16 
Q12[ 17 
Q13[ 18 
GND[ 19 
Q14[ 20 
Q15[ 21 
Q16[ 22 
GND [ 23 
Q17[ 24 
Q18[ 25 
GND [ 26 
Q19[ 27 
Q20 [ 28 


u 


561 
55 ] 
54 ] 
53 ] 
520 

51 

50 0 
49 ] 

480 

47 

460 

450 

44 

43Q 

42 0 
41 

40 0 
39 ] 
380 
37 
36 0 

35] 

34] 
33 ] 
32P 
31 

sop 


PCLK 
D1 
D2 
D3 
D4 

pGND 
D6 
D6 
D7 

pGND 
D8 
D9 
pDIO 

Vcc 
. Vref 
PSE 

Dll 
D12 
D13 
pGND 
D14 
D15 
D16 
GND 
D17 
pD18 
D19 
29pD20 


FUNCTION TABLE 
(each flip-flop) 


INPUTS 

OUTPUT 

Q 

OE CLK D 

L t H 

H 

L T L 

L 

L L X 

Qo 

H X X 

z 


EPIC-IIB and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCT PREVIEW Information concerns products In the formative or 
deslon phase of deveiopment Characteristic data and other 
specHications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54GTL16921, SN74GTL16921 
20-BIT FLIP-FLOPS 
WITH GTL I/O LEVELS 

SCBS313C - JULY 1993 - REVISED JULY 1995 


logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 4.6 V 

Input voltage range, V| (see Note 1) ... -0.5 V to 4.6 V 

Current Into any output in the low state, Iq . 80 mA 

Input clamp current, I|k (V| < 0) ..... -50 mA 

Output clamp current, Iqk (Vo < 0 oi' Vq > 0) . ±50 mA 

Continuous current through Vcc o*' GND.. ± 100 mA 

Maximum power dissipation at = 55®C (in stiii air) (see Note 2): DGG package. 1 W 

DL package..1.4 W 

Storage temperature range, Tstg ... -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150®C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations appWcaiion note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54GTL16921, SN74GTL16921 
20-BiT FLIP-FLOPS 
WITH GTL I/O LEVELS 

SCBS313C - JULY 1993 - REVISED JULY 1995 


recommended operating conditions 



SN54QTL16921 

SN74GTL16921 

UNIT 


ibkihhieb 

Vcc Supply voltage 

3 3.6 

3 3.6 

V 

VreF Supply voltage 

0.74 0.8 0.87 

0.74 0.8 0.87 

V 

V| Input voltage 

o 

< 

O 

o 

0 Vcc 

V 

Vqh High-level output voltage 

3.6 

3.6 

V 

VfH HigNevel input voltage 

Vref +50 niV 

Vref +50 mV 

V 

V|L Low-level input voltage 

Vref - 50 mV 

Vref “"50 mv 

V 

l|K Input clamp current 

-18 

-18 

mA 

Iql Low-level output current 

40 

40 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 



eiectricai characteristics over recommended operating free-air temperature range, Vrep = 0.8 V 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54GTL16921 

SN74GTL16921 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc»3V, l|«-18mA 

-1.2 

-1.2 

mm 

VOL 

VCC = 3V, IOL = 40mA 

0.4 

0.4 

V 

ii 

> 

CO 

it 

O 

O 

> 

V| = Vcc 

5 

5 

pA 

V|«0 

-5 

-5 

•oh 

VCC-3V, Vqh = 3.6 V 



KSH 

Ice 

Outputs high 

VCC-3V. IQ-O. 

Vj.Vcc orGND 

'BHHHHHI 

iiiBiiBHHm 

mA 

Outputs low 



Cl 

PerlEEE1194.0-1991 

4 

4 

PF 

Co 

PerlEEE1194.0-1991 

6 

6 

PF 


t All typical values ate at Vcc ” 3.3 V, Ta = 25°C. 
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any semiconductor product or service without notice, and advises its customers to obtain the latest 
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introduction 


The evolution to a 3.3-V supply voltage is being driven by a complex matrix of requirements. Leading the way are the 
characteristics of advanced semiconductor processing and the need to reduce system power without a corresponding tradeoff in 
system performance. Reduction of the horizontal and vertical feature sizes of transistors is the most common method of increasing 
the density of cells that can be contained in an integrated circuit. These feature sizes or geometries are typically represented as 
minimum process dimensions for advanced products such as dynamic random access memories (DRAMs). 

DRAM manufacturers have forecasted that all 64M-bit versions will be developed for operation from a supply voltage of 
3.3 ± 0.3 V. For 16M-bit DRAM products, there is no such rule of thumb as certain vendors expect to operate from 3.3 V, while 
others offer different product versions with differing voltage levels. An approach used by several manufacturers is to provide 5-V 
power-supply operation externally with internal step-down conversion to 3.3 V. For static random access memories (SRAMs), 
manufacturers have announced that most 16M versions will operate at 3.3 V or lower (down to 2.7 V). 

Typical IM-bit DRAM geometries are on the order of 1.2 jytm and it is not a problem to apply a 5-V power supply to this type 
of product. However, as the feature sizes of DRAMs shrink, the stresses of 5-V operation can preclude their reliable operation 
due to high field-effect failures. One such effect is hot-carrier injection that over time increases the transistor’s threshold, leading 
to eventual nonoperation. Another field-effect concern is the breakdown of the transistor’s gate oxide causing internal shorts; 
therefore, reducing the supply voltage is one way to ensure reliable operation of devices fabricated in state-of-the-art processes. 

The reduction of V^c from 5 V to 3.3 V reduces the power consumed by the device, which increases system reliability while 
reducing costs associated with the removal of the heat. The power consumption of a device is primarily a function of its capacitive 
load, frequency of operation, and supply voltage. However, capacitive load and frequency have a linear effect on a device’s power 
consumption while supply voltage has a square relationship. Because of this square relationship, a small reduction in voltage 
significantly reduces the power consumed, as illustrated in Figure 1, and is a driving factor to 3.3-V operation. 



f - Operating Frequency - MHz 

Figure 1.3-V to 5-V Power Versus Frequency Comparison 
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The Market for Low Voltage 


User demand for low-voltage products can be grouped into specific brackets depending on their performance-power priorities. 
End equipments, such as multiuser servers, engineering workstations, high-end desktop PCs, and other high-performance 
motherboards, favor high performance over low power, but are interested in 3.3-V products to reduce or eliminate bulky, noisy 
cooling fans in the attempt to shrink external case size for better desktop fit. Some end equipments favor low power at the expense 
of high performance such as battery-powered notebooks and palmtop computers, portable test equipment, and point-of-sale 
terminals. A few end equipments require equal priority for high performance and low power, such as laptop computers, 
automotive, and air/space products. 

The universal benefits to users of low-voltage products are higher reliability and lower cost. The higher reliability is relative to 
standard 5-V solutions and results from lower stress gradients on device junctions and oxides, lower buildup of heat due to lower 
power consumption, and improved signal integrity from the reduction in ground bounce and signal noise. Lower power 
consumption usually yields lower costs since power costs money to generate and heat costs money to dissipate. All things 
considered, it is desirable to use inexpensive plastic packages instead of metal or ceramic to dissipate heat. For battery users, an 
added benefit of the lower power consumption of low-voltage products is one of increased battery lifetime. 

Of all the end-equipment groups that can benefit from the use of low-voltage products, it appears that demand will be initially 
driven by battery-operated computers. This market segment is defined by notebook and palmtop computers, as well as 
point-of-sale terminals, which are designed to capture data at remote field sites and either store it for downloading later or transmit 
it real time via an on-board transmitter. The goal for these systems is to have a battery life of eight to ten hours, roughly the 
equivalent of one workday or the time to complete a transcontinental airplane trip. 

The unregulated battery market is itself quite varied however, because different batteries exhibit very different voltage 
characteristics between fully charged and discharged states. Two AA batteries provide for 3-V supply when charged, decreasing 
to about 2.7 V after use. Three NiCad batteries provide for a baseline 3.6-V supply fully charged, but the spread actually runs 
from about 3.3 V up to 3.9 V. For now, the unregulated battery market demands low-voltage products that are optimized to run 
from 2.7 V up as high as 3.9 V. Since performance is directly related to supply voltage, it is more important for device optimization 
to be extended down to 2.7 V, where devices slow down appreciably. 

There are some barriers for low-voltage acceptance in the short term. Specification standardization remains an issue. Also, the 
access to adequate supplies of 3.3-V devices can be a problem. Generally, DRAM memories are leading the way into 3.3-V 
operation with SRAM memories close behind. Coupled with the low-voltage microprocessors now available, systems are being 
implemented with the core components operating at 3.3 V. Hindering the migration to a full 3.3-V system is the availability of 
support products such as: disk drives, LCDs, A/D converters, RF transmitters, and EPROMS. 

Migration to 3.3 V 

The need to migrate to power supplies with supply voltages less than 3.3 V has been an issue since 1984 when two JEDEC 
standards were adopted. Standard 8.0 was intended to address both regulated (3-V to 3.6-V) and unregulated (2-V to 3.6-V) 
battery applications. Standard 8.1 was intended to address higher-performance applications operating from a regulated power 
supply that could interface to a standard 5-V TTL device as well as a low-voltage device. Essentially Standard 8.0 established 
regulated low-voltage CMOS (LVCMOS) and unregulated low-voltage battery-operated (LVBO) interfaces, and Standard 8.1 
established the low-voltage TTL (LVTTL) interface. 

Committee members have since determined that the original two standards are inadequate. Since most systems currently require 
a TTL interface. Standard 8.1 LVTTL is the most critical one being reviewed now. W^en ratified, the new LVTTL standard will 
present methods for interfacing with 5-V systems and contain a provision for battery-operated systems. Until this happens, a 
generic lack of compatibility will exist between the various 3.3-V and 5-V interfaces. 
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Existing solutions for 3.3-V operation have historically been 5-V products and processes characterized for 3.3-V operation. A 
CMOS process is typically chosen because of the scaling effect of the inverter thresholds with respect to the supply voltage. 
HCMOS and Advanced CMOS devices support both 5-V and 3.3-V operation by this method. One drawback is slower 
propagation delay when compared to parts specifically designed for 3-V operation. A limitation of many of these devices is their 
inability to directly interface to a 5-V system when running off a 3.3-V supply, due to diodes from the input and input/output (I/O) 
pins to Vcc- This limits input voltages to Vcc + 0-5 V and limits direct connection to a 5-V system. 

Mixed-Mode Operation 

This dilemma of device incompatibility between the large installed base of 5-V systems with the newly emerging 3.3-V systems 
is a serious industry concern. Mixed-mode operation allows for direct communication between the two systems. Devices that 
support this mode must be designed for maximum input voltages of 5.5 V, without any long-term reliability issues. Another 
concern is that the output drive must be capable of driving a standard-TTL backplane, while still providing for rail-to-rail 
switching for compatibility with 3-V CMOS systems. 

Figure 2 compares the standard-TTL dc interface levels with two of the emerging low-voltage standards. Low-voltage CMOS 
(LVCMOS) is a pure CMOS specification that specifies low current rail-to-rail output drive along with input voltage levels, Vjh 
and VjL, which are ratios of V^c. Low-voltage TTL (LVTTL) utilizes the standard-TTL input levels of 0.8 V and 2 V, as well 
as specifying a higher dc output drive than LVCMOS. To ensure interoperability between these three varied standards, a 
multipurposed low-voltage interface device must meet all of the requirements of the three different specifications. 

LVCMOS LVTTL TTL 

(2.7V-3.6V) (3V-3.6V) (4.5V-5.5V) 

5V 


3.3 V 3_3y 


VoH-2.4 V 

V|H-2V 

VtH-1.5 V 

V|L-0.8 V 

VoL-0.5 V 

OV OV OV 

Figure 2. Comparison of 3.3-V and 5-V interfaces 
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LVT Family Characteristics 


To address the need for a complete low-voltage interface solution, Texas Instruments has developed a new generation of logic 
devices capable of mixed-mode operation. The LVT series of devices rely on a state-of-the-art submicron BiCMOS process to 
provide up to a 90% reduction in static power dissipation over ABT devices and provides the following family characteristics: 

5.5-V maximum input voltage 

Specified 2.7-V to 3.6-V supply voltage 

I/O structures that support power-on (live) insertion 

Standard TTL output drives of: 

Vqh ■■ 2 V at Iqh " “32 mA 
VoL - 0.55 V at - 04 mA 

Rail-to-rail switching for driving CMOS 

Maximum supply currents of: 

IccL “ mA 
ICCH “ 250 pA 
ICCZ “ 250 pA 


Propagation delays of: 
tpd<4.6ns 
tpd (LE to Q) < 5.1 ns 
tpd (CLK to Q) < 6.3 ns 

Surface-mount packaging support including fine-pitch packages: 

48- and 56-pin SSOP for LVT Widebus^“ 

20- and 24-pin TSSOP for standard LVT 

LVT input/output characteristics 

Figure 3 shows a simplified LVT output and illustrates the mixed-mode signal drive designed into the output stage. This 
combination of a high-drive TTL stage with the rail-to-rail CMOS switching gives the LVT series of product extreme application 
flexibility. These parts have the same drive characteristics as 5-V ABT devices, as shown in Figure 4, providing the dc drive 
needed for existing 5-V backplanes and allowing for a simple solution to reduce system power via the migration to 3.3-V 
operation. 

Not only can LVT devices operate as 3-V-to-5-V level translators by supporting input or I/O voltages of 5.5 V with 
Vcc “ 2.7 V to 3.6 V, the inputs can withstand 5.5 V even when Vqc “ 0 V. This allows for the devices to be used under partial 
system power-down applications or when live insertion is required. 


Widebus is a trademark of Texas Instruments Incorporated. 


12-10 



1/ Lit CMOS Pull Up/ Pull Down 

1 _ r for Rall-to-Rall Switching 


HIgh-DrIve Bipolar 
for TTL Backplane Driving 


P 

-Output Pin 



Figure 3. Simplified LVT Output Structure 



IIohI^IoL ~ Output Current - mA 

Figure 4. AST Versus LVT Output Drive Comparison 




Bus Hold 


Many times devices are used in applications that do not provide a pullup or pulldown voltage to the input or I/O pin when the 
driving device goes into ahigh-impedance state, as in the case of CMOS buses or nonbused lines. To prevent application problems 
or oscillations, a large pullup resistor is typically used, but this consumes board area and contributes to driver loading. The LVT 
series of devices incorporate active circuitry that holds unused or floating inputs or I/Os at a valid logic level. This circuitry 
provides for a typical holding current, ±100 pA, that is sufficient enough to overcome any CMOS-type leakages. Since this is 
an active circuit, it does take current, approximately ±500 pA, to toggle the state of the input. This current is negligible when 
compared to the magnitude of current that is needed to ch^ge a capacitive load and does not affect the propagation delay of the 
driving output. 

Conclusion 

LVT devices solve the system need for a transparent interface between the low-voltage and 5-V sections by providing for 
mixed-signal operation. The devices support live insertion or partial-power applications while providing low-input leakage 
currents. The outputs are capable of driving today’s 5-V backplanes with a considerable reduction in the device’s power 
consumption and are packaged in state-of-the-art fine-pitch surface-mount packages. 
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Introduction 


The increasing demand for lower system power consumption has brought many new design challenges. Among them is the 
problem of safely and efficiently interfacing the various switching levels in today’s mixed 3.3-V and 5-V systems while 
maintaining the lowest possible total-system power consumption. Two competing methods of accomplishing this mixed-mode 
signal translation have emerged: 

Split-rail or dual 3.3-V and 5-V Yqq devices 
Completely 5-V tolerant, pure 3.3-V Yqq components 

This application report deals with the pros and cons of using both device types and offers additional suggestions for even greater 
system-power savings. 

Split-Rail Level Shifters 

split-rail level shifters are a class of transceiver devices that have both a 5-V and 3.3-V V^c rail. Products in this class can be 
used effectively as level shifters and datapath voltage translators, but the following precautions are usually recommended: 

Dual-Vcc rail devices typically have strict power sequencing requirements to prevent leakage or even damage to the 
devices in the event that one V^c rail ramps faster than the other. These stringent requirements are often difficult to 
meet from a system-timing standpoint and offer little flexibility for partial system power down or other advanced 
power-saving design techniques. 

Simply because the device has a 5-V V^c ^oes not necessarily ensure that the part will actually switch all the way 
to the 5-V rail. Switching to 5 V is one way to reduce the power consumption in 5-V memories or other pure 5-V CMOS 
circuits that are driven by a level-shifter device (this application report demonstrates others as well). 

A quick check of the data sheet for the product in question reveals if the part drives all the way to the 5-V rail. If the output high 
voltage (Vqh) minimum is around 4.44 V, it does (Mve to the rail. Five-volt level shifters with TTL-compatible outputs typically 
drive only to around 3.6 V. 


5-V Tolerant, Pure 3.3-V Vcc Level Shifters 

A second class of products created to meet these design challenges offers the same voltage translation and level-shifting 
capabilities as the split-rail devices previously mentioned. From a single Yqq source, they avoid the power-sequencing problems 
of the split rails and are also offered in a number of functions, bit widths, and storage options. The one potential drawback of the 
single-Vcc products is that the outputs do not pull all the way to the 5-V Vqc rail... but is this really a drawback? 
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The Misconception About Aicc 

The component selection of a level shifter impacts two major aspects of total system-power dissipation: 

The impact that the Vqh l®vel of the driving part (A in Figure 1) has on the power dissipation of the receiving device 
(B in Figure 1), commonly known as AIcc» power of the device itself. 


Level-Shifting S^VCMOS 

Driver Receiver 


3.3-VVcc 

Subsystem 


>—D> 


Note: Unidirectional mode illustrated for simplicity. 


5-VVcc 

Subsystem 


Figure 1. Basic Logic Data Transceiver 


Alec is the added power dissipation induced into a TTL-compatible 5-V CMOS device (B in Figure 1) due to the Vqh level of 
the driving device (A in Figure 1). It would correctly be expected that a TTL-compatible 5-V CMOS product have higher power 
dissipation if it was driven by a device with a Vqh of 3.6 V than if that same device was driven by a 5-V Voh driver. 

Figure 2 shows a typical CMOS input stage and the Alec ctirrent associated with switching the device through the input voltage 
range from 0 to Vec* 


CMOS Input structure 

Vec 





GND 



0 1 2 3 4 5 

V|N - Input Voltage - V 


Figure 2. Basic CMOS Input Structure and Typical AIqc Current 


As expected, the Alec current approaches zero at the Vec ^nd ground rails, and peaks in the TTL-threshold region of 1.5 V. 
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Figure 3 is a graph of the AI^c additional Iqq) that is induced into a 16-bit device (all outputs switching) as a function of 
Vqh and frequency. 



0 5 10 15 20 25 30 35 40 45 50 

Frequency - MHz 

Figured. Alec Device 

As shown in Figure 3, Alec is in fact 2 to 3 mA higher for the case where Vqh is only 3.1V than for the same device driven to 
the 5-V rail by a pure 5-V CMOS device. From this, one might be tempted to conclude that the best possible solution would be 
to always select a part that switches all the way to the 5-V rail, but this conclusion fails to consider the system-power impact of 
the driving device. 
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Figure 4 shows the Vqh of two devices: the FCT164245 split-rail device from Integrated Device Technologies and the 
'LVTl6245A from Texas Instruments. 



Time - ns 


Figure 4. Vqh of FCT164245 and 'LVT16245A 

From Figure 4, it can be correctly concluded that the induced AIqq current in a part driven by the LVT part would be higher than 
the FCT device. The problem with this conclusion is that AI^c is only one of the two components of total-system power 
dissipation that selection of a level-shifter device has from system standpoint. 

Figure 5 shows the total power dissipation of the same IDT split-rail device, the TI TyT16245A, and the worst-case Alee 
(VoH “ 3.1 V) graphed on the same vertical scale. 



Frequency - MHz 


Figure 5. Total-System Power-Dissipation Impact 


12-20 





From Figure 5, it can be seen that even if a split-rail device pulls all the way to the 5-V rail (which the IDT part does not), the 
power savings in AI^c is more than offset by the huge switching currents that the split rail draws from the 5-V rail. The negative 
implications on heating, reliability, and battery life are obvious. 


More Savings Are Possible 

Some systems use a means of power savings known as partial power down. In partial power-down mode, a system basically shuts 
off the Vcc to some unused circuits during times of inactivity, thus eliminating even low standby currents. All of the members 
of TI’s low-voltage technology (LVT) product line previously mentioned offer a parametric specification loff, which ensures that 
the output pins of the parts remain in a high-impedance state when the supply voltage is at 0 V. This prevents an inactive LVT 
device from dragging down the bus of an active part in the system and allows the LVT part to become a partition for the partially 
powered-down unused subsystem. The LVT device still functions as a level shifter and voltage translator when power is restored 
to the inactive subsystem. 

Another aspect of system power dissipation is the use of passive resistor pullups to keep a local bus from floating and causing 
damage to the devices on the bus. Pullups were sufficient for the older desktop systems where power consumption was not as 
much of a concern, but pullup resistors in portable equipment can have a serious impact on battery life, and as such must be 
addressed. 

Products like the TA^16245A (and others) from TI have a circuit feature called a bus-hold cell (shown in Figure 6). This cell 
eliminates these passive components and all of the procurement costs, board space, bus parasitics, and, also, power dissipation 
associated with them. The bus-hold cell does not load down the bus or add any significant power dissipation to the LVT device. 


Input Inverter 
Stage 



Conclusion 

Mixed 3.3-V and 5-V systems can be optimized for low power and low cost by the judicious selection of the appropriate 
voltage-level shifter component. Split-rail level shifters can ^ect this voltage translation, but selection of this device is burdened 
with serious design tradeoffs in power sequencing, partial system power down, and system power dissipation. Further savings 
in both power and component cost can be realized if the component selected has a bus-hold cell or other means of eliminating 
passive system components. 
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Introduction 


To address the need for a complete low-voltage interface solution, Texas Instruments has developed a new generation of logic 
devices capable of mixed-mode operation. The LVT series rely on a state-of-the-art submicron BiCMOS process to provide up 
to a 90% reduction in static power dissipation over ABT, as well as the following family characteristics: 

5.5-V maximum input voltage 

Specified 2.7-V to 3.6-V supply voltage 

VO structures which support live insertion 

Standard TTL output drives of: 

Vqpj -»2 V at Iqjj — —32 mA 
VoL - 0.55 V at Iql - 64 mA 

Rail-to-rail switching for driving CMOS 

Maximum supply currents of: 

IccL - 

IccH - 200 pA 
ICCZ ^ 200 pA 


Propagation delays of: 
tpd < 4.6 ns 
tpd (LE to Q) < 5.1 ns 
tpd (CLK to Q) < 6.3 ns 

Surface moimt packaging support including fine-pitch packages: 
48-/56-pin SSOP and TSSOP for LVT Widebus^*^ 

20-/24-pin SOIC and TSSOP for standard LVT 

LVT Input/Output Characteristics 


Figure 1 shows a simplified LVT output and illustrates the mixed-mode-signal drive designed into the output stage. This combina¬ 
tion of a high-drive TTL stage along with the rail-to-rail CMOS switching gives the LVT series of product extreme application 
flexibility. These parts have the same drive characteristics as 5-V ABT devices (see Figure 2), and provide the dc drive needed 
for existing 5-V backplanes. This allows for a simple solution to reduce system power via the migration to 3.3-V operation. 


High-Drive Bipoiar 
for TTL Backpiane Driving 


vcc 



Figure 1. Simplified LVT Output Structure 
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Iq - Output Current - mA 

Figure 2. ABT Versus LVT Output-Drive Comparison 


Not only can LVT devices operate as 3-V to 5-V level translators by supporting input or I/O voltages of 5.5 V with 
Vcc " 2.7 V to 3.6 V, the inputs can withstand 5.5 V even when Yqq - 0 V. This allows for the devices to be used under partial 
system power-down applications or those which require live insertion. 


Bus Hold 

Many times, devices are used in applications that do not provide a pullup or pulldown voltage to the input or I/O pin when the 
driving device goes into a high-impedance state, as in the case of CMOS buses or nonbused lines. To prevent application problems 
or oscillations, a large pullup resistor is typically used, but this consumes board area and contributes to driver loading. The LVT 
series of devices incorporate active circuitry that holds unused or floating inputs or I/Os at a valid logic level. This circuitry 
provides for a typicalholdingcurrent,±100pA, that is sufficient enough to overcome any CMOS-type leakages. Since this 
is an active circuit, it does take current, approximately ±500 pA, to toggle the state of the input. This current is trivial when 
compared to the tens of mA of current that is needed to charge a capacitive load, thereby not affecting the propagation delay of 
the driving output. 


Conclusion 

LVT devices solve the system need for a transparent seam between the low-voltage and 5-V sections by providing for 
mixed-signal operation. The devices support live-insertion or partial-power applications, while providing for low-input leakage 
currents. The outputs are capable of driving today’s 5-V backplanes, with a considerable reduction in device power consumption, 
as well as being packaged in state-of-the-art fine-pitch surface-mount packages. 


Widebus is a trademark of Texas Instruments Incorporated. 
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’LVT244 Characteristics 




Ta - Fr«*-Alr Tamperature - ’C 

Figure 4. Propagation Delay Versus Free-Air Temperature 






Number of Outputs Switching (in Phase) 

Figure 5. Propagation Deiay Versus Outputs Switching 
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Cl ~ Load Capacitance - pP 

Figure 6. Propagation Deiay Versus Load Capacitance 
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'LVT244 Typical dc Characteristics 



Iqh ' High-Level Output Current - mA 

Figure 7. High-Level Output Voltage Versus High-Level Output Current 



0 -10 -20 -30 -40 - 50 - 60 - 70 - 80 - 90 -100 

lOH ^ High-Level Output Current - mA 

Figure 8. High-Level Output Voltage Versus High-Level Output Current 





Hold Current - H VoL- Low-Level Output Voltage - 


1.00 


Vcc = 3.3V 



igure 9. Low-Level Output Voltage Versus Low-Level Output Current 



0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 

Vo - Output Voltage - V 

Figure 10. Hold Current Versus Output Voltage 
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Unloaded tp and tf Rates 

The circuit shown in Figure 12 was used to measure the unloaded transition rates of the output. 



-40 -20 0 20 40 60 80 

Ta - Free-AIr Temperature - ®C 

Figure 13. Rise-Time Rate Versus Free-Air Temperature 





Rise-Time Rate - ns/V t- - Faii-TIme Rate 



Ta - Free-Air Temperature - ”C 

Figure 14. Fall-Time Rate Versus Free-Air Temperature 

2.4 

2.2 

2.0 

1.8 

1.6 

I 

1.4 

1.2 

--40 -^0 0 20 40 60 80 

Ta - Free-AIr Temperature - ®C 

Figure 15. Rise-Time Rate Versus Free-AIr Temperature 
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Ta - Free-AIr Temperature - ®C 

Figure 16. Fall-Time Rate Versus Free-AIr Temperature 
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'LVT646 Characteristics 



Figure 17. Through-Mode Propagation Delay Versus Free-AIr Temperature 



Ta - Free-AIr Temperature - ®C 

Figure 18. Through-Mode Propagation Delay Versus Free-AIr Temperature 






Figure 19. Clock-to-Q Propagation Delay Versus Free-Air Temperature 



Ta - Free-Air Temperature - *C 


Figure 20. Clock-to-Q Propagation Delay Versus Free-Air Temperature 
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- Propagation Delay Time - ns 



Number of Outputs Switching (In Phase) 

Figure 21. Propagation Deiay Versus Outputs Switching 



C|, - Load Capacitance ~ pF 

Figure 22. Propagation Deiay Versus Load Capacitance 
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Packaging Options 
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24-Pin SOIC (DVint 
Areas 165 mm^ 


Height s 2.65 mm 
Lead pitch s 1.27 mm 



48-Pin SSOP (DL)t 
Area s 171 mm^ 
Height s 2.74 mm 
Lead pitch s 0.635 mm 




24-Pin TSSOP(PW)t 
Area s 54 mm^ 
Heights 1.1 mm 
Lead Pitch s 0.65 mm 

tli package designators 


Shrink Widebua^** 




48-Pin TSSOP (DGG)t 
Areas 108 mm2 
Heights 1.1 mm 
Lead Pitch s 0.5 mm 


Thermal Characteristics 



Widebus and Shrink Widebus are trademarks of Texas Instruments Incorporated. 
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ORDERING INSTRUCTIONS 


Electrical characteristics presented in this data book, unless otherwise noted, apply for the circuit type(s) iisted in the 
page heading regardless of package. The availability of a circuit function in a particuiar package is denoted by an 
alphabetical reference above the pin-connection diagram(s). These aiphabeticai references refer to mechanicai 
outline drawings shown in this section. 

Factory orders for circuits described in this catalog should include a three-part type number as explained in the 
following example. 

EXAMPLE: SN 74LVT244A PW LE 

Prefix 

MUST CONTAIN TWO TO FOUR LETTERS 
SN = Standard prefix 

SNJ = MIL-STD-883 processed and 

screened per JEDEC Standard 101 

Unique Circuit Description 
MUST CONTAIN SIX TO TWELVE CHARACTERS 
Examples: 74LV00 

74LVT244A 
74ALVCH16244 

Package 

MUST CONTAIN ONE TO THREE LETTERS 

D, DW = plastic small-outline package 
DB, DL = piastic shrink smail-outline package 
DGG, PW = piastic thin shrink smali-outline package 
FK = leadiess ceramic chip carrier 
HV = ceramic quad flat package 

J, JT = dual-in-line package 

PM = piastic quad fiat package 

WD = ceramic fiat package 

(from pin-connection diagram on individuai data sheet) 

Tape and Reel Packaging 

Vaiid for surface-mount packages only. All orders for tape and reel must be for whole reels. 

MUST CONTAIN ONE OR TWO LETTERS 

LE = Left embossed tape and reel (required for DB and PW packages) 

R = Standard tape and reel (required for DGG; optional for D, DW, and DL packages) 


Teyas 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 
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MECHANICAL DATA 


D (R-PDSO-G**) 


PLASTIC SMALL-OUTLINE PACKAGE 


14 PIN SHOWN 



NOTES: A. 

B. 

C. 

D. 

E. 


All linear dimensions are in inches (millimeters). 

This drawing is subject to change without notice. 

Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15). 
Four center pins are connected to die mount pad. 

Falls within JEDEC MS-012 


TiJYAC 

Instruments 

POST OFFICE BOX 665303 • DALLAS, TEXAS 76266 
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MECHANICAL DATA 


DB (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE 

28 PIN SHOWN 



NOTES: A. All linear dimensions are in miliimeters. 

B. This drawing is subject to change without notice. 

C. Body dimensions do not include mold flash or protrusion not to exceed 0,15. 

D. Falls within JEOEC MO-150 
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MECHANICAL DATA 


DQG (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE 

48 PIN SHOWN 
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MECHANICAL DATA 


DL (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE 

48 PIN SHOWN 



NOTES: A. All linear dimensions are in inches (millimeters). 

B. This drawing is subject to change without notice. 

C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15). 
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MECHANICAL DATA 


DW (R-PDSO-G**) 


PLASTIC SMALL-OUTLINE PACKAGE 


16 PIN SHOWN 



-f— j . ... "I 


0.104 (2,65) MAX 


0.012 (0,30) 
0.004 (0,10) 





NOTES: A. 

B. 

C. 

D. 


All linear dimensions are in inches (millimeters). 

This drawing is subject to change without notice. 

Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15). 
Falls within JEDEC MS-013 
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MECHANICAL DATA 



NOTES: A. Ail linear dimensions are in inches (millimeters). 

B. This drawing is subject to change without notice. 

C. This package can be hermeticaily sealed with a metai iid. 

D. The terminals are gold plated. 

E. Falls within JEDEC MS-004 
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MECHANICAL DATA 


HV (S-GDFP-F68) 


CERAMIC QUAD FLATPACK 


1.500(38,10) 

1.300(33,02) 



NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
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MECHANICAL DATA 


J (R-GDIP-r*) CERAMIC DUAL-IN-LINE PACKAGE 

14 PIN SHOWN 



NOTES: A. All linear dimensions are in inches (millimeters). 

B. This drawing is subject to change without notice. 

C. This package can be hermetically sealed with a ceramic lid using glass frit. 

D. Index point is provided on cap for terminal identification only on press ceramic glass frit seal only. 

E. Falls within MIL-STD-1835 GDIP1-T14, GDIP1-T16, GDIP1-T18, GDIP1-T20, and GDIP1-T22 
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MECHANICAL DATA 



JT (R-GDIP-r*) CERAMIC DUAL-IN-LINE PACKAGE 

24 PIN SHOWN 



NOTES: A. All linear dimensions are in inches (millimeters). 

B. This drawing is subject to change without notice. 

C. This package can be hermetically sealed with a ceramic lid using glass frit. 

D. Index point is provided on cap for terminal identification only on press ceramic glass frit seal only. 

E. Falls within MIL-STD-1835 GDIP-T24 and GDIP-T28 and JEDEC MO-058AA and MO-058AB 
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MECHANICAL DATA 



NOTES: A. All linear dimensions are In millimeters. 

B. This drawing is subject to change without notice. 

C. Falls within JEDEC MO-136 
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MECHANICAL DATA 


PW (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE 


14 PIN SHOWN 



NOTES: A. All linear dimensions are in millimeters. 

B. This drawing is subject to change without notice. 

C. Body dimensions do not inciude moid flash or protrusion not to exceed 0,15. 
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MECHANICAL DATA 


WD (R-GDFP-P*) CERAMIC DUAL FLATPACK 


48 PIN SHOWN 



NOTES: A. All linear dimensions are in inches (millimeters). 

B. This drawing is subject to change without notice. 

C. This package can be hermetically sealed with a ceramic lid using glass frit. 

D. index point is provided on cap for pin identification only. 

E. Falls within MIL-STD-1835: GDFP1-F48 and JEDEC MO-146AA 

GDFP1-F56 and JEDEC MO-146AB 
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Tl Worldwide Sales and Representative Offices 


AUSTRALIA / NEW ZEALAND: Texas instruments Australia Ltd.: 
Melbourne [61] 3-696-1211, Fax 3-696-4446; Sydney 2-910-3100, Fax 2- 
805-1186. 

BELGIUM: Texas Instruments Belgium S.A./N.V.: Brussels [32](02)726 
75 80, Fax (02)726 72 76. 

BRAZIL: Texas Instrumentos Electronicos do Brasil Ltda.: Sao Paulo 
[55] 11-535-5133. 

CANADA: Texas Instruments Canada Ltd.: Montreal (514)421-2750; 
Ottawa (613) 726-3201; Fax 726-6363; Toronto (905) 884-9181; Fax 884- 
0062. 

DENMARK: Texas Instruments A/S: Ballerup [45] (44) 68 74 00. 
FRANCBMIDDLE EAST/AFRICA: Texas Instruments France: Veiizy- 
Vlllacoublay [33] (1)307010 01, Fax (1)307010 54. 

GERMANY: Texas Instruments Deutschland GmbH.: Freising [49] (08161) 
800, Fax (08161)80 4516; Hannover (0511)9049 60, Fax (0511)64 90 
331; Ostflldern (0711)340 30, Fax (0711)340 32 57. 

HONG KONG: Texas instruments Hong Kong Ltd.: Kowloon [852] 2956- 
7288, Fax 2956-2200. 

HUNGARY: Texas Instruments Representation: Budapest [361(1)26983 
10, Fax (1)267 13 57. 

IRELAND: Texas Instruments Ireland Ltd.: Dublin [353] (01)475 52 33, 

Fax (01)47814 63. 

ITALY: Texas Instruments Italia S.p.A.: Agrate Brianza [39] (039) 684 21, 
Fax (039) 684 2912; Rome (06) 657 26 51. 

JAPAN: Texas Instruments Japan Ltd.: Kanazawa [81] 0762-23-5471, Fax 
0762-23-1583; KIta Kanto 0485-22-2440, Fax 0485-23-5787; Kyoto 075- 
341-7713, Fax 075-341-7724; Kyushu 0977-73-1557, Fax 0977-73-1583; 
Matsumoto 0263-33-1060, Fax 0263-35-1025; Nagoya 052-232-5601, Fax 
052-232-7888; Osaka 06-204-1881, Fax 06-204-1895; TachIkawa 0425-27- 
6760, Fax 0425-27-6426; Tokyo 03-3769-8700, Fax 03-3457-6777; 
Yokohama 045-338-1220, Fax 045-338-1255. 

KOREA: Texas Instruments Korea Ltd.: Seoul [82] 2-551-2804, Fax 2- 
551-2828. 

MAINLAND CHINA: Texas Instruments China Inc.: Beijing [86] 10-500- 
2255, Ext. 3750, Fax 10-500-2705. 

MALAYSIA: Texas Instruments Malaysia Sdn Bhd: Kuala Lumpur [60] 3- 
208-6001, Fax 3-230-6605. 

MEXICO: Texas instruments de Mexico S.A. de C.V.: Colonia del Valle 
[52] 5-639-9740. 

NORWAY: Texas Instruments Norge A/S: Oslo [47] (02) 264 75 70. 
PHILIPPINES: Texas Instruments Asia Ltd.: Metro Manila [63] 2-636-0980, 
Fax 2-631-7702. 

SINGAPORE (& INDIA, INDONESIA, THAILAND): Texas Instruments 
Singapore (PTE) Ltd.: Singapore [65)390-7100, Fax 390-7062. 
SPAIN/PORTUGAL: Texas instruments Espaha S.A.: Madrid [34] (1)372 
80 51, Fax (1)307 68 64. 

SUOMi/FINLAND: Texas Instruments/OY: Espoo [3581(0)43 54 2033, 

Fax (0)46 73 23. 

SWEDEN: Texas Instruments international Trade Corporation 
(Sverigeflllalen): Kista [461(08)75258 00, Fax (08) 751 97 15. 
SWITZERLAND: Texas Instruments Switzerland AG: Dietikon [41] 886-2- 
3771450. 

TAIWAN: Texas Instruments Taiwan Limited: Taipei [886] 2-378-6800, 

Fax 2-377-2718. 


UNITED STATES: Texas Instruments Incorporated: ALABAMA: Huntsville 
(205) 430-0114; ARIZONA: Phoenix (602)224-7800; CALIFORNIA: Irvine 
(714)660-1200; Los Angeles (818)704-8100; San Diego (619)278-9600; 
San Jose (408)894-9000; COLORADO: Denver (303)488-9300; 
CONNECTICUT: Wallingford (203) 269-0074; FLORIDA: Fort Lauderdale 
(305)425-7805; Orlando (407)667-5308; Tampa (813)573-0331; 

GEORGIA: Atlanta (770) 662-7967; ILLINOIS: Chicago (708)517-4500; 
INDIANA: Indianapolis (317)573-6400; KANSAS: Kansas City (913)451- 
4511; MARYLAND: Baltimore (410) 312-7900; MASSACHUSEHS: Boston 
(617) 895-9100; MICHIGAN: Detroit (810) 305-5700; MINNESOTA: 
Minneapolis (612) 828-9300; NEW JERSEY: Edison (908) 906-0033; NEW 
MEXICO: Albuquerque (505) 345-2555; NEW YORK: Long Island (516)454- 
6601; Poughkeepsie (914)897-2900; Rochester (716) 385-6770; NORTH 
CAROLINA: Charlotte (704)522-5487; Raleigh (919)876-2725; OHIO: 
Cleveland (216)328-2149; Dayton (513) 427-6200; OREGON: Portland 
(503) 643-6758; PENNSYLVANIA: Philadelphia (610) 825-9500; PUERTO 
RICO: HatoRey (809)753-8700; TEXAS: Austin (512)250-6769; Dallas 
(214)917-1264; Houston (713)778-6592; Midland (915)561-6521; 
WISCONSIN: Milwaukee (414)798-5021. 


North American Authorized Distributors 


COMMERCIAL 

Almac / Arrow 
Anthem Electronics 
Arrow / Schweber 
Future Electronics (Canada) 
Hamilton Hallmark 
Marshall Industries 
Wyle 

OBSOLETE PRODUCTS 

Rochester Electronics 

MILITARY 

Alliance Electronics Inc 
Future Electronics (Canada) 
Hamilton Hallmark 
Zeus, An Arrow Company 
CATALOG 
Allied Electronics 
Arrow Advantage 
Newark Electonics 


800-426-1410 / 800-452-9185 Oregon only 

800-826-8436 

800-777-2776 

800-388-8731 

800-332-8638 

800-522-0084 or www.marshall.com 
800-414-4144 

508-462-9332 

800-608-9494 

800-388-8731 

800-332-8638 

800-524-4735 

800433-5700 

800-777-2776 

800-367-3573 


For Distributors outside North America, contact your local Sales Office. 


Important Notice: Texas Instruments (Tl) reserves the right to make changes to or to discontinue any 
product or service identified in this puhticetion without notice. Tl advises its customers to obtain the latest 
version of the relevant information to verify, before placing orders, that the information being relied upon is 
current 

Please be advised that Tl warrants Hs semiconductor products and related software to the specifications 
applicable at the time of sale in accordance with Tl’s standard warranty. Tl assumes no liability for 
applications assistance, software performance, or third-party product information, or for infringement of 
patents or services described in this publication. Tl assumes no responsibility for customers' applications or 
product designs. _ 
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